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THE CONOCURRENCE AND INTERRELATION 
OF VOLCANIC AND SEISMIC 
PHENOMENA. 

THE noteworthy occurrences that have 
latterly so largely engaged the attention of 
vuleanologists and seismologists, and so 
deeply impressed the world with the sense 
of insecurity that attaches to life upon a 
still unstable planet, make perhaps per- 
tinent at this time a re-inquiry into some of 
the general phases of the phenomena as 
they are thought to be known to us. In 
announcing certain conclusions in this 
paper which are at variance with the views 
held by seemingly the greater number of 
geologists, or at least the specialists in the 
fields of inquiry which the paper touches, 
the author recognizes that the facts or data 
bearing out his conclusions may be thought 
by some to be presumptive rather than posi- 
tive ; but, whether so or not, he believes they 
are of a kind that must be taken account 
of in whatever phase the inquiry is pur- 
sued, and that they are at least of equal 
value with those that are assumed to up- 
hold the opposed or generally received con- 
clusions, 

The two most important contributions to 
our knowledge of volcanic and seismic 


*Paper read before the Tenth International 
Geological Congress, held in the City of Mexico, 
September 6, 1906. 
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phenomena that have been made during 
many years, are, as I take it, to be found 
in the records of the disturbances that have 
for many years agitated Japan and in the 
cataclysmic events which in 1902 visited the 
Antillean and Gulf regions of America. 
These additions to knowledge may be 
briefly summarized as follows: 

1. The recognition of the fact that in per- 
haps the most seismic portion of the earth’s 
surface—and by application, not unlikely 
over the whole world—earthquake disturb- 
ances, especially those of greater magni- 
tude, are almost invariably preceded, by 
from one to five or six days, by marked 
magnetic disturbances in the earth’s super- 
ficial crust. 

2. The close connection existing over vast 
areas of the earth’s surface, as measured 
on the direct east-and-west line uniting 
Quetzaltenango, in Guatemala, with Mar- 
tinique, between the earthquake and vol- 
eanic disturbances of a single or identical 
period of activity. 

The relations of magnetic disturbances 
to earthquakes in the Japanese region 
would seem to be clearly indicated in the 
records of the earthquakes of Nagoya 
(Dee.—Jan., 1893-4), Shonai (Oct., 1894), 
the great seismic ‘tsunanie’ of June, 1896, 
Ugo and Rikuchis (1896), Rikuzen (1900), 
ete., which have been discussed in the re- 
ports of the Earthquake Investigation Com- 
mittee of Japan. While it may be true, 
as this committee wisely reports, that ‘care- 
ful examination and extensive comparison 
with magnetic observations abroad, as well 
as records of earthquakes and pulsatory 
oscillations,’ will be required before any 
relations between the two phenomena can 
be considered as definitely established,? yet 
the facts are such as to leave little room 
for doubt in the premises. Indeed, we 
have the positive statement made by Yama- 


* Publications E. I. C., Tokyo, 1904, p. 81. 
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saki, in an address delivered before the 
geographical section of the University of 
Vienna, that every major earthquake that 
visited Japan during the ten years im- 
mediately preceding 1902, and most of the 
minor ones, were heralded in advance by 
magnetic disturbances. If such be the 
ease, and there would appear at this time 
to be no good reasons for assuming that 
the facts are different from what they have 
been represented to be, then manifestly the 
cause of earthquakes (and here a special 
reference is made to those that are referred 
to as ‘tectonic’) must be sought for in 
conditions that have no immediate relation 
to rock displacements of the time of the 
earthquake itself—in conditions that may 
at this time be wholly beyond the field of 
investigation, and whose expression may 
be found in some special magnetic or elec- 
tromagnetic quality of our planet. The 
remarkable magnetic disturbanee which 
accompanied or followed the cataclysm of 
Pelée on May 8, 1902, and which in an 
interval of from less than a minute to two 
minutes was registered in nearly ali the 
magnetic observatories of the world, from 
Maryland to Paris, Athens, Honolulu and 
Zika-wei, in China, may point to some sig- 
nificance in this connection.® 

The logical deduction from the premise 
that has been stated must necessarily be, it 
seems to me, that, however pointedly a dis- 
placement along a line of faulting or else- 
where would seem to indicate the cause of 
an earthquake, such displacement must 
rather be looked upon as a consequence of 
the seismic jar. In other words, the slip- 
ping or torsion of a terrane did not make 
the earth-jar, but, on the contrary, it fol- 


* The effect of strain within the earth’s crust or 
mass as of itself initiating magnetic disturbance 
is not considered in this paper; but the subject 
has possibly an important place in this inquiry, 
and its elucidation may help to clear up some of 
the mystery that attaches to seismo-magnetism. 
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lowed in obedience to an impact already 
delivered, and naturally along lines of pre- 
determined weakness. Indeed, there are 
many reasons for believing—but the facts 
ean not be discussed in this place—that ex- 
tensive slips along breakage-lines or lines 
of fracture, in any way correspondent to 
the long line of displacement which marked 
the late California earthquake, could not 
have been initiated without a precedent jar 
or impact; and still less could there be 
initiating displacement along a line of con- 
tact such (@. g., between the looser ma- 
terials of the coastal plain of the eastern 
United States and the compact sub-Appa- 
lachian border-rock) as had been advanced 
to explain the Carolina earthquake of 1886. 

The extent of field which may be covered 
by interrelated voleanic and seismic dis- 
turbances of one period of activity, as is 
evidenced by the Antillean events of the 
year 1902, bears directly upon the question 
of the causation of certain earthquakes 
which have hitherto been thought to be of 
a purely tectonic character. The facts con- 
nected with the Antillean disturbances are 
briefly : 

The destructive earthquake of Quetzal- 
tenango, in Guatemala, on April 17-18, at 
almost precisely the time when Pelée first 
seriously manifested its new activity; the 
renewal of activity, immediately after the 
earthquake, and at a distance of nearly 
200 miles, of Izaleo, in Salvador, a volcano 


whose energies had calmed down for a 


number of years, but which was in full 
activity on May 10, two days after the 
Pelée cataclysm; the eruption on May 7, 
of the Soufriére, in St. Vincent; the cata- 
clysm on May 8, of Pelée, followed, as in 
the case of the Soufriére, with violent dis- 
turbances extending into September or Oc- 
tober; the eruption on October 24 (and 
continuing to Nov. 15). of Santa Maria, in 
Guatemala, a voleano situated close to the 
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seismic field of Quetzaltenango, and for 
which there is no recorded previous erup- 
tion. The relation of these facts, it seems 
to me, is so conclusive that one need hardly 
discuss the probability of another interpre- 
tation being found for them; and it was 
not without reason, therefore, that Milne 
early advanced the view that the April 
earthquake of Quetzaltenango was the real 
initiator or instigator of the series of dual 
disturbances that followed rapidly upon it. 
The lid was taken off the boiling pot, and 
the pot exploded. Whether or not one 
should extend the relation of disturbances 
so as to include the earlier earthquake 
which in January of the same year wrecked 
a large part of the town of Chilpancingo, 
in southern Mexico, and the reawakening 
of Colima in February and March of the 
year following (1903), does not materially 
affect the problem, as the distance separa- 
ting Martinique from Quetzaltenango is al- 
ready so great as to fully satisfy the broad 
deduction which it is the aim of this paper 
to present. Owing, perhaps, to the fact 
that these disturbances were developed in 
what might be termed a single region, and 
in a region that is not familiar to us in 
the sense that parts of the world nearer to 
our homes are, the geologist is not apt to be 
impressed with the magnitude of the dis- 
tance that separated them; it is, therefore, 
proper to state that on the map of the con- 
tinent of North America it would be meas- 
ured by the line uniting Galveston with 
Cape Churchill, on Hudson Bay, or that 
uniting San Francisco with the voleano of 
Iliamna, on Cook Inlet, Alaska. 

Applying the test of distance in a pos- 
sible relation touching the history of other 
(so-called ‘independent’) earthquakes, we 
find some not wholly uninteresting results. 
Thus, the great earthquake of Lisbon 
(1755), seemingly the most destructive of 
al] the seismic disturbances which history 
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records, and which is ordinarily considered 
to be typical of the so-called tectonic 
earthquake (or earthquake independent of 
voleanie association), took place in a 
field which in a direct line is removed by 
1,800 miles from the very active volcanic 
region of Iceland—therefore, at a shorter 
distance than Pelée is from Quetzaltenango. 
It is significant that a few days before the 
destruction of Lisbon the voleano of 
Kodtlugia, in Iceland, broke out into violent 
eruption, and it is perhaps more than a 
coincidence that on the very day of Lis- 
bon’s fall (November 1) the activity of 
this voleano was particularly marked.* 

It would perhaps be going in advance of 
the facts were we to immediately assume 
that the eruption of Kétlugia was directly 
related to the Lisbon earthquake; on the 
other hand, there would seem to be nothing 
to make this conclusion untenable. Indeed, 
this relation acquires a strong degree of 
confirmation from the events that a few 
years later (1783) marked the very dis- 
astrous earthquake of Calabria. At that 
time, although following the great shock 
(March 28) by several weeks, the volcano 
of Skaptar Jékull, in Iceland, went through 
its greatest paroxysm, discharging lava for 
a period of four months, and relieving the 
interior of the earth of a mass of rock- 
material which has been estimated to have 
been not less than 27 milliards of cubic 
meters—the equivalent of a block six and 
one fifth miles long, three and one tenth 
miles broad and 1,771 feet thick! The 
voleano of Reykjanes was likewise in erup- 
tion. These two voleanoes are located 
almost exactly 2,000 miles from the scene 
of the Calabrian disturbances, when the 
entire island of Sicily, in addition to the 
mainland of Italy, was affected. The same 
year witnessed also the explosion of Asama- 


** Royal Society Report on Krakatoa Eruption,’ 
p- 387. 


yama, in Japan, one of the most violent of 
all recorded eruptions, when rocks meas. 
uring 40 to 260 feet across are said to 
have been hurled out of the crater. [t 
should also be noted that this year marked 
the first recorded eruption of Irazé, in 
Costa Rica, which was accompanied by 
violent earthquakes.*® 

A partial and perhaps even very close 
parallel to the Antillean occurrences of 
1902 may be found in the disturbances 
which framed the New Madrid earthquake 
in the valley of the Mississippi in (De- 
cember) 1811 and 1812, that wrought the 
destruction of Caracas on March 12, 
1812, and culminated in the great erup- 
tion of the Soufriére of St. Vincent 
on April 30, 1812. The association of 
events in these cases is such as hardly 
to permit of doubt in their reference. In- 
ceed, it has been frequently stated (but I 
have not been able to find absolute con- 
tirmation of this assumed fact) that the 
movements in the Mississippi Valley ceased 
for a while, almost immediately with the 
breaking out of the Soufriére. A similar, 
although reversed, condition marked the 
earthquake of Riobamba, on February 4, 
1797—perhaps the most destructive to life 
after that of Lisbon—when, as we are in- 
formed by Humboldt, the voleano of Pasto, 
situated 200 miles distant, almost im- 
mediately ceased smoking.’ 

The great earthquake which on February 
20, 1835, destroyed the city of Concepcidn, 
in Chile, and which has been represented to 
be a distinctively tectonic quake*® is almost 
certainly one of voleanie association, and 
so it has been referred by Milne, in his 
work on earthquakes (p. 135). The year 
1835 was a particularly voleanic year in 
the Chilean Andes, and the reports of the 


*Milne, British Association Reports, 1887. 
* Milne, ‘ Earthquakes,’ p. 273. 

** Views of Nature,’ Bohn edition, p. 175. 

* Dutton, ‘ Earthquakes,’ p. 52. 


= 
<> 
iy 
. 
— 
* 
| 
le 
+f 
; 
} 
~ 
= 
| > 
— 
he 
> 
4 
: 
cA 
ne! 
»* . 
& 
“ 
| 
a 
‘ 


NoveMBER 2, 1906.] 


officers of the Beagle, which happened 
to be at Concepeién at the time of the 
earthquake, make clear reference to vol- 
eanic outbursts, one behind the island of 
Quiriguina and the other in the bay of 
San Vincente. In the Royal Society 
Report on the Krakatao eruption we find 
the statement that all the Chilean vol- 
canoes were active on the fatal February 
20--a statement that in its broad refer- 
ence, I believe, still requires verification. 
This earthquake was followed within a 
period of less than a month (March 15) by 
the great earthquake of Santa Marta, in 
Colombia and was preceded in the same 
period by the cataclysm of Coseguina, in 
Nicaragua (January 20, 1835), probably 
the most violent of all the paroxysms that 
had been reported up to its time from the 
American voleanoes. 

The difficulty of distinguishing between 
so-called tectonic earthquakes and those 
having a voleanic reference has always been 
great, and it naturally increases the mo- 
ment we fully recognize over what vast dis- 
tances the interrelationship of the two 
classes of phenomena may be established. 
This condition was, indeed, long ago appre- 
ciated by Milne, who, in his work on 
‘Earthquakes’ already referred to, very 
guardedly attempts to make the distinction 
upon which other seismologists, notably 
Montessus de Ballore, so positively insist. 
He accurately states the position, it seems 
to me, when he asserts that both phenomena 
may be merely ‘different effects of a com- 
mon cause’ (p. 275) or as resulting from 
‘some great internal convulsion’ (p. 270) 
—in which ease ‘an earthquake may be 
looked upon as an uncompleted effort to 
establish a voleano’ (p. 275). 

The few instances that have here been 
cited to show a very probable interrelation- 
ship between far-removed manifestations of 


* Journ. Royal Geog. Soo., Vol. vi. 
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voleanic and seismic disturbance may be 
considered insufficient to establish the rela- 
tion which it is the aim of this paper to 
present, but it would not be difficult to 
largely multiply the cases of such apparent 
correspondence. They certainly suffice at 
this time to make very doubtful the com- 
monly accepted limitation of the two main 
classes of earthquake disturbance, and show 
almost to a certainty that some, at least, of 
the most destructive earthquakes have been 
wrongly referred.’° If it should be ob- 
jected that a number, or even a very large 
number of the most far-reaching and, there- 
fore, most typically ‘tectonic’ quakes, such 
as that of Arica, of August 13, 1868, or of 
Lima, of October 28, 1746, have seemingly 
not even a distant eruption on which to 
couple their history, it may be replied that 
many such quakes have been recognized to 
be of distinctively marine origin, and they 
could be easily related to a violent sub- 
oceanie eruption whose traces need in no 
way be made apparent at the surface. That 
such suboceanie eruptions do take place, 
no geologist denies, and it is further be- 
lieved by many (as, for example, Rudolph) 
who have given the closest study to the 
nature of the great oceanic waves that have 
accompanied (or preceded or followed) 
some of the most violent seismic move- 
ments, that these waves have an absolutely 
voleanic origin—the waters being depressed 
or elevated as the result of volcanic and not 
of earthquake stress. It should also be 
noted in this place that a lack of synchron- 
ism in time by weeks or even months is not 
necessarily opposed to an assumption of 
interrelationship in action, since the mani- 
* As bearing further on this point it may be 
noted that the earthquake known as that of 
Valdivia, Chile, of 1822, whose effects were felt 
over a north and south extent probably consid- 
erably exceeding 2,000 miles, is classed by Dutton 
among the tectonic quakes, whereas by Milne it 
is placed among those having a volcanic asso- 
ciation. 
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festation of action as it presents itself to us 
in time need by no means represent the 
actual time-period which marked the be- 
ginning or end of a disturbance, whether 
voleanic or seismic. 

If we once assume, and as the facts seem 
to indicate justly, that an interrelation be- 
tween voleanic and seismic distu bances may 
be extended over a region of 2,000 miles or 
more, naturally it becomes impossible to 
state to what further limits this relation- 
ship may not extend; in other words, how 
far removed may a voleano be from an 
earthquake to be brought into correspond- 
ence with it. This question can not now be 
answered, but it is certainly a significant 
fact that a very large number of the greater 
earthquakes have been at (or about) times 
when there have been violent or paroxysmal 
eruptions, however distantly removed the 
points of such eruption may have been. 
And it ean also be stated that extreme vol- 
eanic activity in one part of the globe is 
frequently synchronized, or shortly fol- 
lowed, by similar activity elsewhere. This, 
in a measure, and perhaps equally so, holds 
true of earthquake disturbances. These 
conditions, taken in connection with the 
facts that have been earlier recited in this 
paper, it seems to me, tend to prove that 
a causal bond unites the two classes of phe- 
nomena, and that they have a common 
origin in some internal planetary stress or 
convulsion. 

It has been claimed by those who sharply 
distinguish between voleanie and tectonic 
earthquakes that the earth movement, 
whether in force or in lateral extent, that 
distinguishes the former is small compared 
with that of the latter, but the facts that 
have already been brought forward render 
the accuracy of this conclusion extremely 
doubtful.* Indeed, the geologist, in the 

“The breaking into activity of Klutchevskaya, 


the lofty voleano of Kamtchatka, on October 6, 
1737, seems to have been the occasion of an 


[N.S. Von. XXIV. No. 618, 


face of the far-reaching mechanical work of 
evisceration which so largely distinguishes 
many eruptions, would on a priori grounds 
be justified in hesitating before he an. 
nounced this conclusion, and he could ask 
himself the much-neglected question: what 
must be the result of the removal in a short 
period of so much material from the earth’s 
interior? The voleano of Askja, in Iee- 
land, as a result of its eruption on January 
4, 1875, is estimated to have thrown out 
from the rifts of the Myvatus Orefi lava 
which in quantity measured 31,000,000,000 
cubic feet, or the equivalent of a block 20 
miles long, 5 miles wide and 100 feet thick.” 
The discharge from Skaptar Jékull, in 
1783, was calculated, as we have already 
seen, to have equaled a block 6.2 miles 
long, 3.1 miles broad and 1,771 feet thick; 
that from Bandai-San, Japan, in 1888, 1.2 
cubic kilometers; from Krakatao, in 1883, 
4.3 eubie miles (!); and from Temboro, on 
Sumbawa, in 1815 (as estimated by Ver- 
beck), 28.6 eubie miles. The geologist is in 
the habit of looking complacently upon the 
removal of this vast material from the 
earth’s interior, but is it at all likely to 
have been accomplished without prodigious 
jarring of the earth’s crust somewhere? 
It is only when we begin to properly appre- 
ciate the vastness of this evisceration that 
we are prepared to receive, apart from 
other evidence, the probability of far-reach- 
ing action in the eruption of a volcano. 
Even the minor quantity of material 


earthquake which agitated nearly the whole of the 
Kamtchatkan peninsula and a large part of the 
region of the Kuril Islands. The earthquake 
which in 1861 annihilated the town of Mendoza, 
in Argentina, costing the lives of probably not 
less than 10,000 inhabitants, was coincident with 
the opening of the voleano of Mendoza near by; 
the earthquake of Arequipa, Peru, in 1868, was 
coincident with the opening of one side of the 
voleano of Arequipa (Mistf). 
"= W. G. Locke, ‘ Askja,’ 1881, p. 26. 
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thrown out by Skaptar Jékull would equal 
in quantity that which could be heaped up 
to a thickness of some seven or eight feet 
over almost the entire area which in Cali- 
fornia lies between the line of displacement 
in the recent earthquake and the Pacific 
Ocean; while the discharge from Temboro, 
if properly estimated, would have filled in 
a mile-wide canal to a depth of ten feet 
over a length of 15,000 miles. One may 
well stand appalled by these figures, but 
they have as yet produced little impression 
upon the geologist to whom the major 
lesson of vuleanology is taught by Vesuvius 
or Etna. . 

The general conclusions arrived at in this 
paper are: 

1. A broad interrelationship exists be- 
tween voleanic and seismic phenomena gen- 
erally ; 

2. Interrelated manifestations of voleanic 
and seismic activity may extend over dis- 
tances, as measured on the surface of the 
globe, of hundreds or even thousands of 
miles ; 

3. ‘Teetonie’ earthquakes, so-called, are 
only doubtfully to be distinguished from 
earthquakes of voleanic association, or those 
that have been brought about as the result 
of deep-seated strain ; 

4. The slipping, upheaval and torsion of 
terranes as accompaniments of earthquake 
action are the resultants of impacts or jars 
already delivered to the earth’s crust, and 
are not the cause of such jars; 

5. Earthquake and voleanic disturbances 
seem to be the expression of one common in- 
terior tellurie strain or condition, and this 
condition may in some or many cases be 


clearly associated with a pronounced mag- 


netic or electro-magnetic quality of the 
planet; 

6. There would appear to be a marked 
synchronism or close following of major dis- 
turbances, whether voleanic or seismic, at 
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distantly removed points of the earth’s sur- 
face at certain periods. 
ANGELO HEILPRIN. 
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The Adjustment of Observations by the 
Method of Least Squares with Applications 
to Geodetic Work. By Tuomas WALLACE 
Wricut, M.A., C.E., professor emeritus, 
Union College, formerly assistant engineer, 
Survey of the Northern and Northwestern 
Lakes. With the cooperation of Joun Fnu- 
MoRE Hayrorp, C.E., Chief of the Com- 
puting Division and Inspector of Geodetic 
Work, U. S. Coast and Geodetic Survey. 
Second edition. Pp. ix-+ 298. New York, 
D. Van Nostrand Company. 1906. 

The average man of science generally ex- 
hibits a remarkable lack of ordinary common 
sense when dealing with the method of least 
squares and its conclusions. Inferences are 
drawn from a series of observations, and de- 
ductions made from the size of the probable 


error which at times seem so totally at vari- 


ance with the truth that much fault has been 
found with the method. In theory, the prob- 
able error is based on the assumption that the 
errors are all accidental, that is, are just as 
likely to be positive as negative, and that 
there are a large number of observations, 
whereas in practise, the formula for finding 
the probable error is often applied to a very 
few observations not freed from their sys- 
tematic or constant errors. A consequence of 
this is that a degree of precision is shown 
which is much greater than the observations 
themselves really warrant, and the probable 
error, therefore, does not seem an accurate 
measure of the error committed. 

There are other scientists who believe that 
a least square reduction is a great correction 
of evils, and that by its means very satisfac- 
tory results may be derived from an indifferent 
set of observations. While poor observing 
will give nothing but poor conclusions, it 
seems to be quite a favorite trick of the com- 
puter, nevertheless, to introduce new un- 
knowns into the observation equations with the 
hope of more correctly solving them. When 
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the sum of the squares of the residuals is di- 
minished by this process, it is taken as a proof 
by the average computer that the introduction 
of the new unknown represents a closer ap- 
proximation to the truth. As a matter of 
fact it is easily shown that the new unknown 
will always reduce the sum of the squares of 
the residuals, and consequently these dimin- 
ished numbers are no proof of greater ac- 
curacy. 

It is with the spirit of caution born of long 
practise that Wright and Hayford approach 
the subject. In the preface of the present 
volume, which is a second edition of Wright’s 
‘ Treatise on the Adjustment of Observations,’ 
Mr. Wright tells us that so much of the new 
work is from Mr. Hayford’s hands that it is 
no more than right that his name appear on 
the title page. The first edition is a very 
excellent book and has for years been recog- 
nized as the practical standard. The second 
edition is, if possible, better than the first, for 
it adds the great experience that Mr. Hayford 
has had in the work of the United States Coast 
and Geodetic Survey as chief of the Compu- 
ting Division. 

This experience is shown in chapter IX., 
wherein the principles of least squares are ap- 
plied to a very important but little employed 
use, namely, that of the selection of methods 
of observations, for it may be possible for 
the observer either to increase the accuracy 
of his work by different instrumental methods 
or, on the other hand, to attain a given stand- 
ard of excellency by a smaller amount of 
observing. The suggestions for applications 
to latitude and longitude determinations, the 
student of geodesy will find very helpful in- 
deed. 

The great advance in geodetic work during 
the past quarter of a century will be seen by 
referring to p. 349 of the first edition (pub- 
lished in 1884), wherein it says that, 


During the present century two forms of ap- 
paratus have been used in the measurement of 
primary bases, the compensation bars, and the 
metallic-thermometer apparatus. * * * Indica- 
tions are not wanting that both forms will be 
supplanted before long by an apparatus consisting 
of simply a single metallic bar. 
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Since this was written the iced-bar and 
steel tape have made great changes in geodetic 
work. 

The method of least squares which derived 
its birth from Legendre’s attempt to find the 
figure of the earth thus receives a notable ad- 
dition by its application to present geodetic 
problems. 


S. A. Mrrowett. 


Technik des phystkalischen Unterrichts. Von 
Fremrich C. G. Mitter. Berlin, Otto 
Salle. 1906. 

This volume of 364 pages is, as its title sug- 
gests, designed for the assistance of the in- 
structor who must give a series of experi- 
mental demonstrations before a class begin- 
ning the study of physics. As is indicated 
by the preface, and also by the subject matter 
of the book, the class of students for whom 
the lectures have been especially designed 
would correspond in this country to college 
students in their first or second years. 

The work is divided into thirteen parts: 
General Arrangements for Physical or Chem- 
ical Instruction, Measurements and Weighing, 
Statics, Dynamics, Statics and Dynamics of 
Liquids, Statics and Dynamics of Gases, 
Acoustics, Heat, Optics, Magnetism, Electro- 
statics, Electrodynamics, Introduction to 
Chemistry. Under each of these heads vari- 
ous important experiments are described in 
detail, and nothing could be clearer than the 
directions and suggestions. The author em- 
phasizes at every point the necessity of the 
demonstrations being made in a quantitative 
manner, and he indicates the most suitable 
means by which measurements of all kinds 
can be made in such a manner as both to be 
accurate and to be visible to a comparatively 
large audience. 

The book is by far the best of its kind that 
has come to the attention of the reviewer. 
It is not exhaustive, it is true, nor is it ex- 
hausting in its details. It should prove of 
value to every lecturer in physics and chem- 
istry who has to deal with elementary classes. 


J. S. Ames. 
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SCIENTIFIC JOURNALS AND ARTICLES. 


The Museums Journal of Great Britain for 
September contains the following articles : 
‘On a Collection to Illustrate the Origin and 
Structure of Rocks,’ by H. C. Sorby; ‘A 
Method of Exhibiting Coins,’ by F. R. Rowley; 
‘Notes on Models of Protozoa,’ by F. R. 
Rowley; ‘On the Hanging and Care of Pic- 
tures,’ by Richard Quick; and ‘A Method of 
Preserving Tortoises,’ by J. E. Duerden. The 
reports of a number of museums are noted, 
giving a good idea of the general activity in 
museum work in England, as well as showing 
how much is being done there to make mu- 
seums at once interesting and instructive to 
the general public. It is stated that it is the 
intention to make the Tolcross branch of the 
Glasgow Museum a museum for children. 


The following extract from the report of the 
Stockport Museum deserves a wide circulation: 
“Many people do not realize that the true 
foundation of a municipal museum is educa- 
tional, seeming to regard it as a receptacle 
for their useless old lumber and rubbish.” 

The Report of the Manchester Museum, 
Owens College, for 1905-1906, shows a wel- 
come improvement in its finances, due to an 
extra appropriation by the university, which 
already furnishes the major part of the 
$14,000 (in round numbers) devoted to its 
support. Dr. Hoyle’s address, ‘The Educa- 
tion of a Curator,’ is reprinted as one of the 
museum publications and should be widely 
read. There are still people who inquire if a 
curator needs any special training and apply 
for a position as curator of anything. 


The Report of the Curator of the museum 
of the University of Michigan shows progress 
in rearranging and caring for the collections, 


and gives an outline of the summer’s work in | 


the ecological survey of Isle Royale. Under 
the direction of Mr. ©. OC. Adams the mu- 
seum work seems to have been carried on in 
the best possible manner for a university mu- 
seum, but it is doubtful if Mr. Adams’s re- 
marks as to the benefits of explorations can 
be applied indiscriminately to all museums. 
Mr. Adams has just accepted a position in the 
Museum of the Cincinnati Society of Natural 
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History where his energy and experience in 
museum work will be of great service. 


SOCIETIES AND ACADEMIES. 
THE AMERICAN PHILOSOPHICAL SOCIETY. 

THE program for the stated meeting, Oc- 
tober 19, 1906, was as follows: 

T. J. J. Sex, Pu.D.: ‘ The Cause of Earthquakes, 
Mountain Formation and Kindred Phenomena con- 
nected with the Physics of the Earth.’ 

Eric Doourttte: ‘Problems of Double Star 
Astronomy.’ (With lantern illustrations. ) 

Gro. M. Rommet, B.S.A., anp E. F. PHILLIPs, 
Pu.D.: ‘Inheritance in the Female Line of Size 
of Litter in Poland China Sows.’ 


THE SOCIETY FOR THE PROMOTION OF AGRIOCUL- 
TURAL SCIENCE, 


THE program for the meeting which will be 
held at Baton Rouge, La., on November 13, is 
as follows: 

9:30 am. Meeting of officers and executive 
committee. 

10:30 a.m. Public meeting. (1) ‘ Importance 
of Nitrogen as Plant Food,’ Professor T. F. Hunt, 
Cornell University; (2) ‘Teaching Agriculture in 


Public Schools,’ Professor 8. M. Tracy, Biloxi, - 


Miss.; (3) ‘The Growing Importance of Plant 
Physiology in Agricultural Education,’ Dr. Chas. 
E. Bessey, University of Nebraska; (4) ‘The 
Growing of Alfalfa East of the Mississippi,’ Dr. 
J. E. Beal, Michigan Agricultural College; (5) 
‘The Problem of Reforesting New England,’ Pro- 
fessor F. Wm. Rane, State Forester, Mass. 

2:00 p.m. Symposium: Experimental Work. 
(a) ‘ What is Research?’ Professor Thos. F. Hunt, 
Cornell University; (6) ‘Tendencies in Station 
Work as Influenced by the Conception of Scien- 
tific Investigation,’ Dr. H. J. Wheeler, Rhode 
Island College; (c) ‘Scientific Methods in Re- 
search, Dean H. J. Waters, University of Mis- 
souri; (d) ‘The Experiment Stations and the 
Adams Act,’ Dr. C. D. Woods, University of Maine. 
(e) General discussion. 

8:00 p.m. Evening meeting. President’s An- 
nual Address. Subject: ‘The Promotion of Agri- 
cultural Science,’ Dr. Henry Prentiss Armsby, 
State College, Pa. 


DISCUSSION AND CORRESPONDENCE. 


THE SMITHSONIAN INSTITUTION AND RESEARCH. 


So much has been said about the advantages 
of herding scientific workers that a small voice 
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on the advantages of isolation may not be out 
of order. 

I have read with amazement about the in- 
nocuous desuetude into which the Smithsonian 
Institution is said to have fallen, of its crime 
of accumulating collections, the lament that 

A national museum has been developed, a new 
four million-dollar building is now going up for 
the same; a zoological garden and an astrophys- 
ical observatory have been established; finally 
costly experiments on flying machines have been 
provided for by congress, all under the manage- 
ment of the secretary of the Smithsonian Institu- 
tion, who is not an officer of the nation, but 
elected as executive officer of the Smithson Trust, 
and paid exclusively from the Smithson fund. 

These are, indeed, all serious crimes that are 
charged to the Smithsonian, and I am afraid 
that a close search would reveal others, i. e., 
the organization of the U. S. Fisheries Bureau 
and the Bureau of Ethnology—perhaps still 
others. It was doubtless criminal for Langley 
to experiment with useless flying machines, 
and, if memory serves me, Henry was equally 
criminally working with the useless telegraph. 
Still some of these misdemeanors on the part 
of the Smithsonian officials seem to have their 
mitigating circumstances. 

Every one ought to know, but, apparently, 
every one does not, that the truly national 
institutions of the National Museum, the 
Fisheries and Ethnological Bureaus, the Geo- 
logical Survey, have provided the very oppor- 
tunities for temporary or permanent research 
on the part of paid investigating curators and 
ef visiting college professors that some one 
has asked should be provided. These provi- 
sions may not be for ‘ our’ narrow little lines 
of research, but they are for research. 

Divorce of the museum idea from the 
Smithsonian, if this implies the abolition of 
collections and discouragement of making col- 
lections, means the abandonment in biology 
at least of the fields of research that have in 
the past been most fruitful in detailed results 
and broad generalization. The plea seems 
to me to be not so much for a broad national 
institution as for the abolition of things that 
are in favor of the narrow lines in which 
‘we’ are personally interested. 
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Mr. Hinrichs in his youthful days evidently 
looked upon Henry as a broad, great man, as 
I in my youthful days looked upon Baird as 
a broad, great man, and it comes as a great 
shock to me to find that my youthful vision 
was blurred and to read that Baird was only 
a ‘specialist in fishes’ and Langley a special- 
ist in stars (and flying machines?). How- 
ever, we are always inclined to think of the 
man clamoring for the shoes of some depart- 
ing worthy as entirely too small in parts to fill 
them, and the trees we climbed when we were 
young were much larger than those that grow 
nowadays. 

If we seriously ask ourselves whether the 
Smithsonian has increased and diffused know]l- 
edge among men, I think we must in sorrow 
admit that indeed it has, and we must, per- 
haps, even sneakingly honor the men who 
‘worked’ the nation by starting various lines 
of investigation and then eked out the slender 
original means of the Smithsonian by gradu- 
ally relegating these lines of research to inde- 
pendent bureaus of research supported by the 
nation. Perhaps, as an immigrant I shall not 
give too great offense by pleading guilty to 
some little patriotic pride in the collection of 
bureaus or departments which certainly form 
a great national institution of research. 

The fact that the work in botany, in fishes, 
in geographical distribution, in geology and 
geography is done in departments independent 
of each other ought not to worry a college man, 
and the fact that the Smithsonian has hounded 
the departments to their work is not too great 
a divergence from the aims of Smithson. 

The discussion concerning the Smithsonian 
is a mere trailer to the discussion of the Car- 
negie Institution to which we treated ourselves 
some time ago. In our disappointment that 
the means of the Carnegie Institution are not 
sufficient to enable us to do all that its estab- 
lishment caused us to hope for, we turn on the 
Smithsonian and urge that it must be re 
formed and, with its much slenderer means, 
do what the Carnegie Institution found can 
not be done. 

It is possible that the time has come to 
modify the methods used for ‘the increase 
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and diffusion of knowledge among men.’ I 
am not sure about that, but I have a convic- 
tion that it ought not to be turned into a 
superior club where scientific men may con- 
gregate to imbibe the spirit of research, take 
intellectual stimulants, eliminate their indi- 
viduality and aberrant ideas and get into the 
beaten path. 

For biology we have a splendid series of 
laboratories at Woods Hole, Cold Spring Har- 
bor, Dry Tortugas, Beaufort, all of them na- 
tional in their scope. But the Woods Hole 
laboratories do not receive the support from 
investigators that their equipment warrants, 
and the director of the Tortugas laboratory 
has recently advocated the abolition of the 
summer sessions of the universities that the 
professors who now prefer to teach would, in 
sheer desperation of ennwi at nothing else to 
do, be compelled to conduct research at the 
splendidly equipped laboratories at the Tor- 
tugas. 

It is my firm conviction that the middle- 
aged and older men for whom the advocated 
central, national, Washingtonian institution 
would exist, who have not laid out their own 
paths and are not diligently engaged in clear- 
ing and traveling them; who must be sus- 
tained by their environment and for whom, 
therefore, an environment must be created, 
are not worth any consideration whatsoever. 

Segregation has been the most potent factor 
in organic evolution. Segregation has been 
and is the most potent factor in developing 
new ideas in biology. The mass has a regress- 
ing, leveling or swamping effect on incipient 
diverging ideas as well as on diverging vari- 
ants. Self-sustaining ideas originate as rarely 
in a crowd without elbow room as self-sustain- 
ing mutations in small geographical areas. 

Unique faunas are found on isolated islands, 
in caves or other segregated units of environ- 
ment. The most pregnant ideas in biology 
were conceived by Wallace alone in the Malay 
Archipelago, by de Vries alone at Amsterdam, 
by Wagner alone in the tropics of America, 
by Gulich alone in the Sandwich Islands, by 
Mendel alone in his monastic seclusion and 
by Darwin flocking by himself at Down. 
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The astronomers at Arequipa would prob- 
ably have a more congenial time at Washing- 
ton, but they would not photograph the south- 
ern heavens. | 

What we need most is not more opportuni- 
ties for the herding of scientific men, but op- 
portunities for them to work to the best ad- 
vantage where they are or where their material 
is to be found. If that happens to be in 
Washington, by all means let provision be 
made for them at Washington if it does not 
already exist, but let us not repeat the mis- 
take made years ago, when it became fashion- 


‘ able to think that all that was worth doing 


must be done on and by the sea. I have, 
among others, two good friends in Washing- 
ton who have confided to me, the one that as 
soon as the weather permits he leaves Wash- 
ington, because he can do nothing in the swirl 
that there exists, and the other that when 
he has a big piece of work on hand he takes 
his material to one of the universities, because 
he can do much more there than at Wash- 
ington. 

If the time has come for the Smithsonian 
to adopt a different method for the ‘ increase 
and diffusion of knowledge among men,’ I 
would urge, as I urged when the nascent 
Carnegie Institution was under discussion, 
what my own bitter experience leads me to 
believe is the most urgent need of American 
science. 

My experience no doubt is not at all unique. 
I too have received liberally from the Smith- 
sonian and its affiliated bureaus whatever pub- 
lications were issued. This policy of the 
Smithsonian for the ‘ diffusion of knowledge’ 
followed by government bureaus has become 
so liberal that we have protests and suggested 
reforms of its extravagance. I have been 
assisted by the loan of books, of valuable mu- 
seum material and copies of inaccessible frag- 
ments of literature. I have reciprocated by 
sending specimens and preparing reports. I 
could ask for nothing better along these lines. 

Several years ago I set myself to work on 
the development of the remarkable viviparous 
fishes of the Pacific coast. I gave all of my 
time to the collection and working up of the 
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material in a region at that time thousands 
of miles from any other embryologist or 
morphological zoologist. The work could be 
done nowhere else, but try as I might, not a 
cent could I secure from anywhere to support 
me in my work.’ The result of that work 
was, aside from smaller papers describing new 
species, ete.: 

1. ‘On the Precocious Segregation of the 
Sex Cells in Micrometrus aggregatus Gib- 
bons,’ Journ. Morph., V., pp. 480-492, 1 plate. 

2. ‘The Fishes of San Diego,’ Proc. U. 8. 
Nat. Mus., XV., pp. 123-178, 9 plates. Giving 
spawning seasons and embryology, as well as a 
list of San Diego fishes. 

3. ‘On the Viviparous Fishes of the Pacific 
Coast of North America,’ Bull. U. S. Fish 
Comm. for 1892, pp. 381-478, 27 plates. 

4. ‘Sex-differentiation in the Viviparous 
Teleost Cymatogaster, Arch. f. Entwickel- 
ungsm., IV., pp. 125-179, 6 plates. 

A request for fifty cents a day while work- 
ing in California was declined by one of the 
government bureaus. A request for assistance 
from two other institutions was declined. 

The article ‘On the Viviparous Fishes’ was 
sold for $100, not quite twice as much as had 
been paid to draw one of the figures submitted 
to illustrate it. It is thus that scientific work 
has been encouraged in the past. The article 
was a fragment, and the viviparous fishes still 
await a worker who must be in the ‘ field’ 
among those fishes. Wallace long ago pointed 
out that individual workers in the field do 
proportionately vastly more than big, expen- 
sive government expeditions. Just as surely 
vastly more will be accomplished if individual 
workers are subsidized to do their work where 
they can do it best than if they are herded at 
Washington. 

The most urgent need is temporary or per- 
manent research professorships: appointments 
made for specific work of men who will receive 
their pay from the appointing institution, who 
are responsible for all of their time and results 
to the appointing institution, but who carry 
on their work in their home institution or 


*Thirty odd dollars I spent in incidentally 
picking up rare or new species of fishes were re- 
funded later. 
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wherever else their work can be done to best 
advantage. Cart H. 


THE MUTATION THEORY IN ANIMAL EVOLUTION, 


THE question of the origin of species js 
that of the origin of specific characteristics 
or differential marks. According to one the- 
ory they arise gradually by accumulations of 
the order of fluctuations. According to the 
other they arise suddenly and completely as 
mutations. The former theory explains cases 
in which species are connected by intergrades. 
The latter best explains discontinuity in spe- 
cies; without it a subsidiary hypothesis to 
account for observed discontinuity is neces- 
sary. 

The first reading of de Vries’s great work 
‘Die Mutationstheorie’ carried a conviction 
to the minds of many zoologists as well as 
botanists that the truth of the discontinuity 
theory—which has long been urged under 
other names—had been insufficiently recog- 
nized. Of late opposition is appearing and 
the mutationist is led to reexamine the 
grounds of his faith. One of the most vigor- 
ous of the reactionists is Merriam’ (1906), 
who concludes his address before the zoolog- 
ical section of the American Association with 
the words: “ The theory of the origin of spe- 
cies by mutation, therefore, far from being a 
great principle in biology, as some seem to 
believe, appears to be one of a hundred minor 
factors to be considered in rare cases as a 
possible explanation of the origin of partic- 
ular species of plants, but, so far as known, 
not applicable in the case of animals.” 

The evidence for so sweeping a generaliza- 
tion is to be looked for in the body of the 
address and I have carefully reread and an- 
alyzed his paper. He offers first certain gen- 
eral objections to the mutation theery and 
then cites cases supporting the _alternative 
theory of gradual modification. His general 
objections do not seem to me to be important. 
His query (p. 242) ‘if sport variations are 
less likely to disappear by reversion than are 

“Ts Mutation a Factor in the Evolution of the 


Higher Vertebrates?’ Science, XXIII., No, 581, 
February 16, 1906. 
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individual variations’ would not have been 
asked if he had bred sports and observed their 
resistance to blending and reversion. In 
poultry, tailless birds bred to tailed birds pro- 
duce in the second generation and later a 
large proportion of wholly tailless offspring. 
Crest, frizzled feathers, tendency to produce 
pigment in the connective tissue, dominate 
over the normal conditions. When birds with 
a down-like modification of the adult plumage 
are bred together all of the offspring have that 
peculiarity. Even the polydactile condition 
does not blend with the normal. After these 
facts what becomes of the ‘ opinion’ that has 
been bandied about for over a generation and 
is resuscitated by Merriam that sports are 
lost by swamping? Regrettable is Merriam’s 
innuendo directed toward zoologists who have 
been trained in analytical methods involving 
the use of the microscope. I am not con- 
vinced that analytical training in the labora- 
tory is a less adequate training for tackling 
the species problem than setting traps and 
shooting and skinning mammals and birds in 
the field. What the problem demands is an 
analysis of species into their constituent 
characteristics, a study of the behavior of 
these characteristics in the field and the labo- 
ratory under controlled environmental condi- 
tions and a study of their inheritance. 
Certain special cases are cited at some 
length by Merriam as disproving the mutation 
theory. The number might have been greatly 
increased. In general it may be said the 
widely ranging species of small mammals and 
non-migratory birds in North America exhibit 
remarkable parallel changes in coloration, 
gaining a darker and brighter pigmentation 


as one passes from the dry plains or the in- | 


terior deserts to the moister Pacific coast from. 
northern California to Alaska. It is hardly 
conceivable that mutations of exactly the same 
sort should affect so many species in the 
Same way. It seems more reasonable to as- 
cribe these changes to climatic conditions. 
Whether these changes are permanent enough 
to warrant calling them specific character- 
istics is uncertain. Mr. Chapman tells me 
that there is evidence ‘that in the case of 
certain species originating in the interior, 
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one section spread to the southern deserts, 
where it became pale, while another section 
spread northward, where it was rendered dark, 
and that these two sections have subsequently 
approached each other on the Pacific coast, 
where they are strikingly dissimilar, although 
near together. Such a history, which de- 
serves working out in detail, would indicate a 
persistence of the climatic modifications. I, 
for one, am quite satisfied that geographic 
variation, determined directly or indirectly by 
climate, is not of the order of mutation and 
may involve a permanent modification of the 
germ-plasm. The variation is often sufficient 
to justify assignment of the extremes to dis- 
tinct species whenever intergrades are miss- 
ing. These geographic variations are, how- 
ever, it must be confessed, largely of a quan- 
titative rather than of a qualitative sort; 7. ¢., 
usually new characters are not involved, but 
only a modification of characters, as, e. g., in 
the case of mammals an increase of the black 
and red pigment. It may well be that species 
founded on quantitative differences follow a 
different method of evolution than those 
founded on qualitative ones. I, for one, while 
an adherent of the mutation theory, still 
maintain the view expressed by me in 1904,’ 
when I used some of the same kind of evi- 
dence employed by Merriam. This view is 
that the process of evolution is complex 
enough to admit of many ‘ factors’ and evolu- 
tion is not always by mutation. 

The real argument for discontinuity in 
evolution is the occurrence of characteristics 
in nature that are discontinuous and which 
never show intergrades. The mere fact of 
discontinuity between species of the same 
genus is not sufficient to prove that they have 
arisen by mutation. It must be shown that 
the differential characters are in essence dis- 
continuous. The practical way to get at the 
true nature of characteristics, whether con- 
tinuous or discontinuous, is by their behavior 
in inheritance. If, in cross-breeding, a char- 
acter tends to blend with the dissimilar char- 
acter of its consort it must be concluded that 
the character can be fractionized and that 


** Evolution without Mutation,’ Journal of Ea- 
perimental Zoology, pp. 137-143. 
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intergrades are possible. If, on the contrary, 
the characteristic refuses to blend, but comes 
out of the cross intact, as it went in, the con- 
clusion seems justified that the characteristic 
is essentially integral and must have arisen 
completely formed, and hence discontinu- 
ously. 

Using this criterion, I have of late been 
testing the application of the mutation theory 
to animals and have had an opportunity to 
examine the experiments of others. Some of 
the work has been done on the characteristics 
of domesticated ‘ races,’ others on wild varie- 
ties. There seems to be no difference in the 
behavior of characteristics of domesticated 
and wild varieties. The result is that most 
characteristics, but not all, fail to blend and 
are strictly alternative in inheritance. I in- 
terpret this to mean that the characteristic 
depends on a certain molecular condition that 
does not fractionize. The inference is that 
if the characteristic is incapable of gradations 
now it has always been and hence must have 
arisen without gradations, i. e., discontinu- 
ously. Examples of such discontinuous char- 
acteristics are the spots on the elytra of cer- 
tain beetles, the crest on the canary, the form 
of the comb in poultry, extra toes, black 
plumage and color of iris. One who sees the 
striking failure of these characteristics and 
many others to be modified in any important 
way will feel convinced that they are not 
capable of forming intergrades and hence 
could not have arisen gradually. 

While I am not of those who would seem to 
deny that characters of domesticated species 
are as natural as any others, it is worth in- 
quiring whether discontinuous variations, 
such as I have been dealing with, occur among 
feral animals. The evidence is that they do. 
Thus our gray squirrels exhibit in many 
localities a striking number of black indi- 
viduals. These are not found everywhere, 
but in small areas may be fairly common. 
Difference in climatic conditions can not ac- 
count for the blacks—they belong to the order 
of melanic sports, 7. e., mutations. Our red 
squirrels and various other feral rodents sport 
in the same way. Birds also show melanic 
sports, e. g., in the European snipe (Scolopox 
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gallinago) a chocolate brown form sometimes 
appears which, like the black squirrel, has been 
considered by some as a distinct species, 
Similarly, more or less albinic sports occur in 
nature. White crows and blackbirds are wel] 
known and many individuals of the house 
sparrow are partially albinic. The history of 
the twisted beak of the crossbill (Lozia curvi- 
rostra) is, of course, unknown. The char- 
acteristic is, however, the same as, and has 
probably had a similar origin with, that which 
suddenly appears in one per cent. of the poul- 
try that I breed and which has been observed 
as a sport in crows. Scarcely one of the 
characteristics of poultry may not be found 
appertaining to some feral species, and there 
is every reason to believe that these character- 
istics have the same property of indivisibility 
in the latter case as in the former. Such 
facts as I have cited above could be added to 
by Dr. Merriam or any other naturalist with a 
similarly extensive and profound knowledge 
of the higher vertebrates; and they seem to 
me to lead to the conclusion that some new 
characters may arise in nature suddenly, as 
sports or mutations, and persist as specific 
characteristics. 
Cuas. B. Davenport. 
STATION FOR EXPERIMENTAL EVOLUTION, 
October 18, 1906. 


THE RIGIDITY OF THE EARTH. 


To tHe Eprror or Science: In Sorence of 
September 28 Professor L. M. Hoskins is led 
to the sad conclusion that I have misunder- 
stood Lord Kelvin’s definition of the modulus 
of rigidity, and he thus apparently questions 
the results which I have given in Astronom- 
ische Nachrichten, No. 4,104. Owing to the 
great length of that paper, my explanation of 
the connection between rigidity as ezperimen- 
tally determined for solid bodies here upon the 
earth’s surface and other bodies kept rigid by 
pressure was not sufficiently developed; and 
as the difficulty that has misled Professor 
Hoskins appears to have occurred also to 
others, it seems worth while to point out the 
omitted steps in the chain of reasoning, which 
will, I think, make it clear that my process 
has been misunderstood and misinterpreted, 
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rather than Lord Kelvin’s, which has been 
familiar to me for many years. 

1. The error which has arisen in judging 
my paper proceeds from the habit of dealing 
with common solids in the laboratory, and the 
supposition that I am using the same method 
in dealing with the effective rigidity of the 
matter within the earth. The question as to 
how the stresses are applied to a cubical ele- 
ment does not need to be considered, for we 
are not experimentally shearing or otherwise 
deforming the elemental cubes of the earth 
to get the resulting mean rigidity. Inside 
the limit of pressure which gives the matter 
the property of an elastic solid, the simple 
fact is that there is an effective rigidity in 
spite of the high temperature. Pressure 
operating through the agency of molecular 
forces, therefore, is the sole cause of the ef- 
fective rigidity and I have taken the effect- 
ive rigidity everywhere proportional to the 
pressure, which is a perfectly legitimate hy- 
pothesis. If others wish to adopt a different 
hypothesis, they are at liberty to do so. The 
present hypothesis is satisfactory on theoret- 
ical grounds, and apparently confirmed by the 
numerical calculations given in Astronomische 
Nachrichten, No. 4,104. 

2. It may be well to observe that it is a 
matter of the utmost indifference to me how 
the elemental cube may be distorted, or 
whether it be distorted at all. I am not de- 
termining coefficients of rigidity for the dif- 
ferent elements within the earth. For my 
purpose of calculating the earth’s mean rigid- 
ity, it is sufficient to have something which 
these rigidity moduluses would be propor- 
tional to if they could be determined, and 
that is the pressure, as calculated from the 
theory of gravity and Laplace’s law of density. 

3. The rigidity of ordinary solids may be 
expressed in atmospheres; and in dealing with 
bodies made rigid by pressure, it is convenient 
to employ the same measure, since this enables 
us to compare the rigidity of a cold solid to 
that of a hot body made rigid by confining 
pressure. 

4. There is an old saying that ‘facts are 
stubborn things.’ Such, it seems to me, are 
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the numerical results obtained in my paper, 
by processes of entire mathematical rigor. 
I calculate that the rigidity of the earth will 
lie between 750,000 and 1,000,000 atmospheres. 
In finding this lower limit, the effect of the 
earth’s crust is neglected, and there is, more- 
over, some slight defect in the gravitational 
method near the surface even in the case of 
encrusted bodies. In the case of gaseous 
bodies, the outermost layers can hardly be 
regarded as having the properties of an elastic 
solid, and hence the integration for the mean 
pressure should stop before we reach the sur- 
face. But as we do not know at what depth 
to stop, I took the mean pressure of the entire 
planet as giving its most characteristic prop- 
erty. 

From these considerations I believe that 
those who study the paper in Astronomische 
Nachrichten, No. 4,104, will agree that the 
points raised relate to the experimental de- 
termination of moduluses of rigidity, and not 
to the rigidity of the earth and other planets, 


which are found by theoretical methods fully © 


explained in the paper itself. 
i T. J. J. See. 
U. 8S. OBSERVATORY, 
MARE ISLAND, CALIF., 
October 3, 1906. 


ANATOMIC NOMENCLATURE: AN OPEN LETTER TO 
PROFESSOR LLEWELLYS F. BARKER. 


Dear Dr. Barker: Through absence from 
home I have but just received from the pub- 
lishers your “A Description of the Basle 
Anatomical Nomenclature [B N A], advance 
sheets from Dr. Llewellys F. Barker’s forth- 
coming book, ‘ Anatomical Terminology.’” I 
rejoice that the subject is to be so fully and 
ably presented to English-speaking teachers 
and students of anatomy. Although many of 
the terms of the [B N A] are not preferred 
by me, yet—pending the expected eventual 
general acceptance of my own—I should hail 
their provisional adoption to the exclusion of 
their numerous even less worthy synonyms, 
as enabling me to replace a ‘ shot-gun policy’ 
by rifle-practise. 

I take for granted that the paragraph on 
page 5 was intended to represent justly my 
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own share in terminologic discussion. Later 
I may comment upon certain points, e. g., 
the alleged ‘ obscurities of the system’ (which 
—in view of my long preaching and practise 
of clearness as the first essential of all scien- 
tifie composition—you must pardon me for 
regarding as subjective), and the nature and 
extent of my philologic transgressions (in 
which connection I may refer to a paper read, 
by invitation, before the American Philolog- 
ical Association last winter). Now, in view 
of the fact that all my publications upon the 
subject either have been sent you or are other- 
wise accessible, I must express surprise and 
regret that the foot-note (translated from His) 
should cite only three of my less extended con- 
tributions (two of them privately printed), 
without mentioning the earlier, the later and 
the more comprehensive, e. g., the article 
* Anatomical Terminology’ by S. H. Gage and 
myself, in the first edition of the ‘ Reference 
Handbook of the Medical Sciences,’ 1889, our 
‘ Anatomical Technology,’ 1882 and 1897, my 
‘Neural Terms, International and National’ 
(Journal of Comparative Neurology, 1896), 
and ‘Some Misapprehensions as to the Sim- 
plified Nomenclature of Anatomy’ (1898), 
Scrence, April 21, 1899. The several reports 
of the committees of the Association of Amer- 
ican Anatomists, the American Neurological 
Association and the American Association for 
the Advancement of Science should have been 
specified, and it would have been simple jus- 
tice to name Mrs. Gage, Gerrish, Gould, 
Huntington, Leidy, the Spitzkas, father and 
son, and others. Finally, American students 
should be aware that the subject was definitely 
brought before the American Association for 
the Advancement of Science as long ago as 
1880, and that a committee of that body was 
appointed in 1884, three years prior to the 
date when, as stated by you, ‘Germany took 
the lead.’ 

In my ‘Neural Terms’ and ‘Some Mis- 
apprehensions’ I tried to give due credit to 
earlier simplifiers, Barclay, Owen, Henle, ete. 
When you and some other anatomists in this 
country take equal pains to inform yourselves 
fully as to the facts and principles involved, I 
believe you will concede that the good and en- 
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during features of the neurologic portion of 
the [B N A] had been previously adopted or 
proposed by me, and you will realize that the 
unprejudiced consideration of the terms pre- 
ferred by me would have been more advan- 
tageous to anatomy and more creditable to 
yourselves than their premature condemnation, 

A copy of this letter will be sent to Scrence 
and American Medicine. 


Very truly yours, 
Burt G. Wiper. 


October 11, 1906. 


LEFT-HANDEDNESS. 

To THe Eprror or Science: The question of 
right-handedness has been brought to my no- 
tice, and I should like to inquire whether any 
of your readers has actually counted the num- 
ber of left-handed men and women in a tribe. 
Very few implements of ‘savagery are reliable 
witnesses. The throwing sticks of Eskimo 
men and the short-handed skin dressers of the 
women are infallible, since they fit only one 
hand. In the National Museum, among a 
great number of throwing sticks—from east 
Greenland to Sitka, only two are left-handed 
and both are from the same locality. There 
is not a left-handed woman’s implement in the 


museum. O. T. Mason. 
October 20, 1906. 


SPECIAL ARTICLES. 

THE RELATIVE MERITS OF THE ‘ ELIMINATION’ 
AND ‘FIRST SPECIES’ METHOD IN FIXING 
THE TYPES OF GENERA—WITH SPECIAL 
REFERENCE TO ORNITHOLOGY. 


In attempting to fix the types of any group 
of genera we shall find that a large number 
are monotypic, another lot have had their 
types designated by their authors, a few are 
fixed by the rule of tautonomy* and a certain 
number are left without any indication of a 
type—usually complex heterogeneous genera of 
the older authors. It is these that are always 
giving us trouble and these alone with which 
the problem of fixing types is concerned. 

It seems to me that it is the duty of those 
engaged in nomenclatural work to-day to es- 
tablish our names on as firm a basis as pos- 

*See Scrence, V., No. 16, pp. 114-115, July 18, 
1902. 
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sible, fortified by rules that will leave no 
chance for personal opinion and subsequent 
alteration. 

With this idea in mind I have given the sub- 
ject of ‘ type-fixing’ much thought and study, 
taking for my especial investigation the genera 
of North American birds, a group which for 
twenty years has been constantly under the 
scrutiny of a committee on nomenclature and 
which has been subjected to about as much 
changing as any group of genera with which 
I am acquainted. 

As to the merits of the two principal meth- 
ods of fixing types, my investigations lead me 
to strongly favor the plan of selecting the 
first species mentioned.” 

Its advantages are: 


(a) Personal opinion is eliminated, two per- 
sons can not reach different conclusions. 

(b) The question is settled independently 
for each genus, the result does not depend 
upon the fixing of the type of some other 
genus. 

(c) The possibility of change in a generic 
name rests solely upon’ the question of pri- 
ority, and the discovery of an error in the 
usually accepted date of a publication has no 
bearing upon the types of genera. 

(d) It is necessary to consult only the orig- 
inal reference to ascertain the type of the 
genus. 

Contrasting with these my objections to the 
method of ‘elimination’ as embodied in the 
A. O. U. Code: 

(a) It permits the greatest range of per- 
sonal opinion in the method of its application 
and the almost endless combinations of prin- 
ciples which it presents. 

(b) In ascertaining the type of one genus 
it is often necessary to eliminate one or more 
others first and an error in one operation 
affects the others; in fact the genera stand in 
an interdependent series and a change in the 


*In the case of Linnean genera I realize that 
no good can come of enforcing this rule, but we 
have practical unanimity of opinion on the types 
of these genera, and I see no reason why we 
may not accept them arbitrarily just as we ac- 
cept the genera themselves as our starting point. 
The A. O. U. Code moreover does not demand con- 
sistent elimination for Linnean names. 
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type of one may affect a number of others. 

(c) The discovery of an error in the date 
of a publication affects not only the priority 
of the genera therein described but also every 
operation of elimination where these genera 
have been involved; and the types of other 
genera will be altered simply because the type 
of one of these genera has been taken out at 
the wrong date. 

(d) To ascertain the type by elimination it 
is necessary to consult every work in which 
genera have been erected upon any of the 
included species; also every work where some 
subsequent author may have specifically select- 
ed a type for the genus. It is manifestly 
impossible to be sure when one has exhausted 
the latter literature. 

Dr. C. W. Stiles’s method, as detailed in 
his paper on ‘ The Determination of Generic 
Types,’ * seems to me to be the perfection of 
the ‘elimination’ idea and while better than 
that, inasmuch as it is more complete and 
more logical, it is open to objection in even 


greater degree on account of its necessary 


complexity. 

While I have the greatest admiration for 
Dr. Stiles’s handling of this subject, I can not 
see how his method can be generally adopted. 
The systematist can not afford to waste time 
in studying the application of nineteen rules 
and recommendations containing thirteen sec- 
ondary suggestions in fixing the type of a 
genus. What he must have is simplicity and 
definiteness. To use a mathematical simile 
he wants elementary arithmetic rather than 
calculus. 

Now as to the arguments advanced in favor 
of elimination. It is claimed that: 

(a) It upholds the work of our predecessors 
by accepting the genera that they have from 
year to year separated off from the original 
composite genus, so that the residue must be 
what they regarded as the type of the original 
genus. This argument however, amounts to 
little or nothing, as in the past many men were 
working wholly independently of one another 
and by ‘elimination’ we inextricably confuse 
two or more independent lines of work, arriv- 
ing at results which are probably not in accord 

* Bull. 79, Bureau Anim. Indust., U. S. Dept. 
Agric. 
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with either. Furthermore, many early au- 
thors had no conception of a type species and 
here it seems to me our selection must by any 
method be an arbitrary one. 

(b) It is claimed that because we have fol- 
lowed ‘ elimination’ so long in certain groups 
—-as in North American birds, for instance— 
we should be unwarranted in reversing our 
method, because it would involve an immense 
number of changes in generic names which 
have been fixed by elimination. 

This is a serious question and one which I 
have looked into very carefully. As a test I 
have consulted the original publication of 391 
genera and subgenera of North American 
birds as given in the A. O. U. Check List, the 
works in which the other 19 occurred being 
inaccessible. I find 9 based upon diagnoses 
without citation of species, while 5 are nomina 
nuda or not used in a generic sense; 173 are 
monotypic, 59 have their types designated by 
their authors and 21 are fixed by tautonomy, 
leaving 124 composite genera with no type 
stated. 

Of these the type as accepted in the A. O. U. 
Check List is the first species in 92 cases and 
some other species in 32 cases. Of the latter 
16 are Linnean genera where the type is arbi- 
trarily fixed (see antea), reducing the number 
that would be changed by adopting the ‘ first 
species’ rule to 16. In two of these the new 
type would be congeneric with the old, so that 
there would be no change in the generic name 
and three must be changed in any case for 
reasons of priority. Some of the remainder, 
however, involve the change of two names 
each and the total change incident to the 
adoption of the first species rule would be 
10 generic and 4 subgeneric names. 

But let us look further. How consistently 
has elimination been applied? There are 92 
genera in which the first species is taken as 
the type in the A. O. U. Check List, pre- 
sumably as the result of elimination; but was 
elimination employed in each case? Let us see. 

In 25 cases the original species were all con- 
generic, and elimination being impossible the 
first species was selected as the type. In 5 
only a partial elimination was possible and the 
same plan was adopted. 
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In 21 cases elimination, as I understand it, 
fixes the type on the first species, as accepted 
in the Check List, but in 12 cases it fixes it 
upon some other species. There are also two 
cases where the tautonomy rule will compel 
a change and one where the designation of a 
type by a subsequent author has been over- 
looked, while 18 are Linnean genera and 8 [ 
can not decide positively by elimination. 

In all 12 generic and 3 subgeneric names 
will certainly be changed if elimination jis 
consistently applied, and the types of 5 other 
genera will change but fortunately fall upon 
congeneric species. 

It may be claimed that I did not eliminate 
properly in all these instances, but in all con- 
fusing cases I have followed the practise of 
Dr. J. A. Allen, who was one of the framers 
of the code and who has freely and cordially 
advised me in this matter. 

It will be seen from the above that far from 
causing an overturning of our ornithological 
nomenclature the adoption of the first species 
rule will cause less change than our adherence 
to elimination. 

As a further test I have examined the bird 
genera of the world from 1758 to 1820, com- 
prising 513 names exclusive of Linneus. Of 
these 282 are monotypic, 94 have their types 
fixed by tautonomy, 18 are based upon diag- 
noses only, leaving 119 composite genera in 
which no type is indicated. The selected type, 
according to the British Museum Catalogue, is 
the first species in 102 cases and some other 
species in 17 cases.‘ The task of working out 
the results by elimination I have not ventured 
to attempt. 

It remains now to show the various ways in 
which ‘elimination’ is applied in practise. 
For this purpose I prepared the following 
series of questions which were intended to 
cover the elementary principles of elimination: 
Question I. 

Genus A, 1850. 
Species 1= type of B 1860. 
2—type of C 1870. 
3= type of D 1880. 


‘In these the action is usually arbitrary, 
seldom or never the result of ‘ elimination.’ 
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Genus X,. 1850. 
Species type of Y 1810. 
5 = type of Z 1820. 
6= type of W 1860. 

Is not 3 the type of A and 6 the type of X? 
Question II. 

Genus A, 1800. 

Species 1= type of B 1810. 

2 belongs to B (according to our 
present views). 
3= type of C 1820. 

Which is the type of A, species 2 or 3? 

Question ITI. 
Genus A, 1760. 

Species 1= type of B 1770. 

2 belongs to C 1780 (the type of 
C is another species not included 
in A). 

3 = type of D 1790. 

Which is the type of A, species 2 or 3? 
Question IV. 

Genus A, 1850. 

Species 1— type of 1860. 

2=-type of C 1870. 

3=type of D 1880. 

1. In our opinion to-day D is a synonym 
of another genus F#, 1855. Do we consider 
species 3 removed from A at 1855 or 1880? 

2. Suppose we consider D a synonym of B. 
Is species 3 then removed at 1860 or 1880? 
Question V. 

Genus A, 1800. 

Species type of B 1810. 

2—=type of C 1820. 

3= type of D 1830. 

4=type of 1840. 

1. Suppose we regard EH as a synonym of C 
and consider both 2 and 4 removed at 1820, 
then is not 3 the type of A? 

2. Suppose we regard C and £ as distinct 
genera, then is not 4 the type of A? 

3. Now if an author adopting the first view 
makes 3 the type of A, must a subsequent 
author holding the second view adopt 3 or 
may he change the type of A to 4? 

Question VI. 

When a reviser explicitly selects a type for 
an early composite genus must he take a spe- 
cies that has never up to that time been re- 
moved from that genus as the basis of a new 
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one, or is his action binding, no matter what 
species he may select so long as it is one of 
the originally included species? 
Question VII. 
Genus A, 1800. 
Species type of C 1804. 
2—type of D 1806. 
4= type of F 1805. 
Genus B, 1802. 
Species 1= type of U 1804. 
2=type of D 1806. 
3= type of 1808. 

Two genera erected independently for nearly 
the same species. In eliminating A genus B 
must be considered, since 1 and 2 are con- 
tained in it, but we can not ascertain the type 
of B until we know the type of A. How can 
such cases be treated ? 

Question VIII. 
Genus A, 1800. 
Species 1— type of C 1820. 
2—=type of D 1825. 
type of 1830. 
Genus F, 1840. 
Species type of C 1820. 
2—type of D 1825. 
{ type of 1830. 
type of A 1800. 
4= type of B 1810. 

Two genera established for nearly the same 
species. Is not 3 the type of A? If so what 
is the type of F? 

These were submitted to the following 
twenty-five systematic zoologists and botanists : 

Vertebrate Zoologists—J. A. Allen, B. W. 
Evermann, Theodore Gill, O. P. Hay,* H. W. 
Henshaw, D. S. Jordan, C. Hart Merriam, 
G. S. Miller, Jr.,* H. C. Oberholser, W. H. 
Osgood, T. S. Palmer, C. W. Richmond, 
Robt. Ridgway, Leonhard Stejneger,* Witmer 
Stone. 

Invertebrate Zoologists—T. D. A. Cockerell, 
W. H. Dall, L. O. Howard,* H. A. Pilsbry, 
Mary J. Rathbun, C. W. Stiles. 

Botanists —J. H. Barnhart, N. L. Britton, 
O. F. Cook, F. V. Coville. 

Replies were received from all but those 
marked with an asterisk, and for these answers 
I desire to express my thanks. All of the 
botanists and Professor Cockerell believe in 
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adopting the first species as the type and, 
therefore, not being accustomed to use elim- 
ination, declined to attempt to answer the 
questions. Dr. Jordan and some others also 
adopt the first species rule, but, having used 
elimination at one time or another, answered 
according to their interpretation of this 
method. 

Dr. Stiles adopts his method of exclusion; 
and Drs. Gill, Palmer and Evermann believe 
that further knowledge of individual cases 
would necessitate different answers from those 
they have given, a view which to my mind 
makes a hard and fast rule impossible and 
opens the door wider than ever to individual 
opinion. 

A summary of the answers follows: 
Question I. 

13 answer yes to both. 

1 answers yes to (a), no to (b). 
1 answers yes, ‘ with reservations.’ 
1 ‘depends on further history.’ 
Question II. 
10 answer sp. 3. 
4 answer sp. 2. 
1 answers sp. 1. 
1 ‘depends on further history.’ 
Question ITI. 
9 answer sp. 3. 
5 answer sp. 2. 
1 answers sp. 1. 
1 ‘depends on history.’ 
Question IV. 
(a) 
7 say 1855. 
8 say 1880. 
1 says date when synonymy was first recog- 
nized. 
(b) 
8 say 1860. 
6 say 1880. 
2 say ‘depends on history.’ 
Question V. 
(a) 
12 say yes (4 with reservations). 
3 say no, 
1 ‘ depends.’ 
(b) 
15 say yes. 
1 ‘ depends.’ 
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(c) 
5 say change. 
8 say no change. 
3 in doubt. 
Question VI. 
14 say yes. 
1 says no. 
1 ‘not necessarily.’ 
Question VII. 
(A) 
8 say sp. 2. 
5 say sp. 4. 
2 in doubt. 
1 A=B absolutely. 
(B) 

14 say sp. 3. 

1 in doubt. 
Question VIII. 
(A) 

15 say type A = 3. 

1 says A=F absolutely. 
(B) 

4 say sp. 4. 

2 say sp. 2. 

4 say sp. 3. 

1 says 1, 2, 3 or 4. 
1 says ? 
3 say F has no standing. 

These questions were purposely made as 
simple as possible in order not to involve two 
or more principles in one example, but the 
cases encountered in actual practise are usu- 
ally far more complicated; the diversity of 
opinion upon them can readily be imagined. 

The points that I have tried to bring out 
in this discussion are: 

(a) That ‘elimination’ even in the best 
hands will not give uniform results and that 
any attempt to formulate minute rules for its 
application will create a system too compli- 
cated for general use. 

(b) That if elimination be uniformly ap- 
plied to all complex genera, our nomenclature 
will undergo more changes than if the ‘ first 
species’ rule be adopted. I have, I think, 
proved this so far as ornithology is concerned, 
and I have no doubt the same conditions will 
be found to prevail in other branches. Elim- 
ination has never been practised in Europe 
and does not seem to be understood by foreign 
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writers, and in the vast majority of cases the 
first species is taken by them as the type. 
In nearly every case where the A. O. U. 
Check List and the British Museum Cata- 
logue differ in the selection of a type species 
for an ornithological genus, the adoption of 
the first species by the Americans will bring 
them into accord. 
(c) That we have in the ‘ first species rule’ 
a method that can lead to but one result and 
can be practised by any one, and by which 
the type of a genus can be ascertained at once 
by consulting one reference, instead of in- 
volving the examination of many works and 
the expenditure of much time and thought. 
Wirmer SToNE. 
ACADEMY OF NATURAL SCIENCES, 
PHILADELPHIA. 


GENERIC NAMES OF MERYCOIDODONTS. 


As there has been no recent thorough revi- 
sion of the Merycoidodonts (Oreodonts auc- 
torum), based upon an examination and com- 
parison of all the types, there has been much 
confusion and error in the use of nearly all 
of the generic names. Many new forms have 
recently been discovered, and investigation 
has been greatly retarded by uncertainty as 
to where many of these should be placed. 
By the kindness of those who are in charge 
of the various museums which contain the 
types of the genera, the writer has had the 
opportunity of examining all of the older 
types, and he here gives his conclusions con- 
cerning the various names which have been 
used. 

Merycomopon Leidy. 

Type Merycoidodon culbertsoni Leidy. Pro- 
ceedings Academy Natural Sciences, Phila- 
delphia, Vol. IV., 1848, p. 47, Plate. 

Synonyms: Oreodon culbertsoni (Leidy), O. 
priscum Leidy, Cotylops speciosa Leidy. 
The type is a portion of the upper jaw with 

the last two molars, and a fragment of the 


mandible with all the lower molars. The 


outer cusps of the second upper molar, and 
the heel of the last lower molar are gone. 
The type was sent from the Bad Lands of 
Dakota by Mr. T. Culbertson and is now the 
property of the Academy of Natural Sciences 
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in Philadelphia. The two specimens probably 
belong to the same individual, as the last 
molar in both jaws is in about the same stage 
of eruption. These molars, though fully 
formed, had not yet attained the level of the 
other teeth, but they are well exposed, so that 
their structure can be easily seen. 


Dr. O. P. Hay (Science, Vol. [X., April 


1899, p. 593, and ‘Catalogue of the Fossil 
Vertebrates of North America,’ p. 665) has 
reinstated the original name Merycoidodon in 
the place of Oreodon, which had come into 
universal use. He says that Merycoidodon 
clearly has priority over both Oreodon and 
Cotylops. There is a close similarity in the 
teeth of the Middle Oligocene Merycoido- 
donts, and it seemed best, at least until the 
type should be found and its identity with 
‘ Oreodon’ demonstrated, to use the commonly 


accepted name; but now, after having exam- — 


ined the type and compared it with various 
specimens of so-called Oreodon culbertsoni, I 
believe that the original name should be used 
for the following reasons: 

1. The type specimen was fully described 
by Leidy and figures were published, which, 
though not clear enough, perhaps, to distin- 
guish Merycoidodon from specimens of closely 
allied genera, leave no doubt as to the identity 
of the type specimen. 

2. The name Cotylops was given to a young 
individual with the milk dentition. The type 
of Oreodon was the ‘greater portion of a 
cranium’ with teeth in a very much mutilated 
condition, sent to Dr. Leidy by Dr. Hiram 
Prout, of St. Louis. (Proceedings Academy 
Natural Sciences of Philadelphia, Vol. V., p. 
237.) 

3. This type appears to be lost, but Dr. 
Leidy, who was a careful observer, had the 
types of Merycotdodon, Oreodon and Coty- 


lops all before him and he said that the true — 


molars of Oreodon had exactly the same form 
and very nearly the same size as the posterior 
two molars of Merycoidodon. He afterwards 
concluded that these genera belonged to the 
same species. 

4. So far as the present writer has observed 
there are differences, though not great, which 
separate Merycoidodon from nearly related 
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genera, so that, as a rule, Merycoidodon can 
be distinguished by the teeth alone. 


EvcroraPHus Leidy. 


Proceedings Academy of Natural Sciences, 

Philadelphia, Vol. V., 1850, p. 90. 

Type ELucrotaphus jacksoni Leidy. 

The type specimen is the posterior portion 
of a skull in the Academy of Natural Sciences 
in Philadelphia. According to the label it 
comes from near Fort Laramie, Wyoming, 
and was presented by Alexander Culbertson. 
The type specimen is distinguishable from 
Eporeodon by peculiarities in the basal por- 
tion of the skull; and, so far as I have ob- 
served, the more complete specimens with 
large bulle from the region of the plains are 
different from those of Oregon; therefore it 
seems best at present to consider them as be- 
longing to separate genera. In the type of 
Eucrotaphus the tympanic bulla is large and 
symmetrically rounded, the paroccipital proc- 
ess is intermediate between that of Merycoi- 
dodon and Eporedon, being more transverse 
and laterally expanded at the base than in the 
former and less than in the latter. There is 
no lamina of bones separating the pit for the 
tympanohyal from the stylomastoid foramen 
as in Merycoidodon. The external auditory 
meatus is trumpet-shaped and not greatly en- 
larged as in Eporeodon. 


Eporeopon Marsh. 


American Journal Science (3), [X., 1873, p. 

249. 

Type Eporeodon occidentalis Marsh. 

A skull from John Day River, Oregon. 
Presented to the Yale Museum by Rev. 
Thomas Condon. 

Marsh evidently failed to mark the type, 
but only one skull in the Condon collection 
corresponds to the type as Marsh designated 
it. The bulle are inflated. The paroccipital 
processes are transverse and moderately ex- 
panded laterally and are not so prismatic be- 
hind the bulle as in Eucrotaphus. The two 
genera are readily distinguishable by the 
forms of the external portions of the tym- 
panics. In Eporeodon the external auditory 
meatus occupies a large space between the 
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postglenoid and paroccipital processes. There 
is a deep pit for the tympanohyal and it is so 
placed that it looks almost like an inner open- 
ing to the external meatus. There is no pit 
for the mastoid foramen. The outer portion 
of the external auditory meatus is expanded 
anteriorly into a wing in other specimens of 
Eporeodon, and I think it is also thus ex- 
panded in the type, though my notes do not 
state the fact. Most of the John Day skulls 
are flattened on top and the upper contour 
of the skull is nearly straight. This usually 
serves at a glance to separate Eporeodon from 
Eucrotaphus, but occasionally there is a skull 
from the John Day formation more like those 
of Eucrotaphus. 


Mesoreopon Scott. 


Type Mesoreodon chelonyx Scott, American 

Naturalist, Vol. XX VII., 1893, p. 661. 

The type, which is contained in the Prince- 
ton Museum, is a skull and mandible with a 
large portion of the skeleton. It was obtained 
in the lower Deep River (Fort Logan) beds 
in Smith River valley in Montana. The skull 
is still partially enclosed in a hard matrix, so 
that some of the characters, which distinguish 
the previously mentioned genera, can not be 
clearly made out in this specimen. The skull 
is rather high, not depressed vertically as in 
Eporeodon. The teeth are not high, but ac- 
cording to Scott the molars show ‘an in- 
cipient tendency to hypsodontism.’ The par- 
occipital processes are expanded laterally 
above, are prismatic below and are in contact 
with the tympanic bulle anteriorly. The 
external and auditory meatus is long, straight, 
directed upward as well as outward and back- 
ward, and has anterior wings in contact with 
the postglenoid processes. It probably can be 
distinguished from Eporeodon by its larger 
size, higher skull, the different form of the 
squamosal processes of the zygoma, and the 
different form of the tympanics. 


ProMeErycocHerus Douglass. 

Type Promerycocherus superbus Leidy, Amer- 
ican Journal of Science, January, 1901, p. 
82. 

From the upper John Day beds, Oregon. 
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The type is the property of the Rev. Thomas 
Condon, who loaned it to the Yale Museum. 
It consists of the greater portion of a skull, 
from which the matrix has not been fully re- 
moved. The specimen was first described as 
Oreodon by Leidy, but was afterward assigned 
to the genus Merycocherus by Bettany. After 
the discovery of more’ complete remains of 
Merycocherus it was seen by Matthew and 
Douglass that the specimens from the John 
Day were very different, and the latter gave 
them the name Promerycocherus, making P. 
superbus the type. The skull is large and 
elongated. The upper contour is nearly 
straight, the squamosal portions of the zygo- 
matic arches are enlarged. The occiput is 
not high, and the tympanic bulle are large 
and elliptical. 

Merycoidodon, Eucrotaphus, Eporeodon, 
Mesoreodon and Promerycocherus appear to 
be quite closely related, and, when more is 
known of them, it may be found difficult to 
generically differentiate some of them, yet it 
is undoubtedly better to keep them separate at 
present. Their near relationship seems to be 
confirmed by the characters of the feet and 
other portions of the skeleton. Merychyus, 
Ticholeptus and Merycocherus are apparently 
more distantly related to the foregoing and to 
each other. 

Merycuyus Leidy. 

Type Merychyus elegans Leidy. Proceedings 
Academy Natural Sciences, Philadelphia, 
1858, p. 24. 

From the Miocene of the Niobrara Valley, 
Nebraska. The type consists of portions of 
maxillaries and a mandible with teeth, and 
is preserved in the Academy of Natural Sci- 
ences in Philadelphia. Size rather small, not 
larger than Eporeodon. Premolar shorter 
than the molar series, upper premolars in- 
clined backward. From associated specimens 
in the American Museum of Natural History 
and the Carnegie Museum it appears that the 
skull of Merychyus is low, and limbs and feet 
long and slender. 


TicHOLEPTUS Cope. 
Type Ticholeptus zygomaticus Cope. Amer- 
ican Naturalist, XIT., 1878, p. 129. 
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From the Ticholeptus (Deep River) beds 
of Smith River Valley, Montana. The type 
specimen consists of the greater portion of a 
skull with a mandible, preserved in the Amer- 
ican Museum of Natural History. The skull 
is considerably crushed and still partly im- 
bedded in the matrix. It is short and high, 
and the teeth moderately hypsodont. The pre- 
molars are crowded, but not reduced in size. 
There are small prelachrymal vacuities. Dr. 
Matthews and myself have each discovered, in 
Montana, skulls and parts of skeletons which 
we have assigned to this genus, but they are 
somewhat different, and one has longer limbs 
and feet than the other. It is very certain, 
as Dr. Matthews told me orally several years 
ago, that Ticholeptus is a valid genus, for 
the discovery of more complete specimens of 
Merychyus shows that the latter is a quite 
different animal. 


Merycocuerus Leidy. 

Type Merycocherus proprius Leidy. Pro- 
ceedings Academy Natural Sciences, Phila- 
delphia, 1858, p. 24. 

The material consists of portions of a max- 
illary and a mandible with teeth from the 
Miocene red-grit bed near Fort Laramie, Wy- 
oming, and is now in the Academy of Natural 
Sciences in Philadelphia. The skull, espe- 
cially the posterior portion, is broad and low; 
the basicranial axis forms a considerable 
angle with the plane of the palate. The 
nasals are shortened, and the animal undoubt- 
edly possessed a long nose, or proboscis. The 
teeth are hypsodont, the premolar is consider- 
ably shorter than the molar series, and the 
molars increase rapidly in length and height 
posteriorly. From this genus must be ex- 
cluded the so-called Merycocherus laticeps 
Douglass and M. altiramus Douglass from 
Montana, which are still more specialized than 
the type of Merycocherus, the former of 
which has been assigned by the writer to a 
new genus which will shortly be published. 


Fart 8S. Dovatass. 
CARNEGIE MUSEUM, 
October 15, 1906. 
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OF THE DEPRESSION KNOWN AS MONTE- 
ZUMA’S WELL, ARIZONA. 

Tue singular bowl-shaped depression known 
as Montezuma’s Well on Beaver Creek, Ya- 
vapai County, Arizona, is one of the noted 
natural wonders of that territory. It is fre- 
quently visited by tourists and others who get 
so far into the interior of Arizona as Camp 
Verde, from which the well is twelve miles 
distant. . Hinton in his ‘Handbook of Ari- 
zona’ (1878) gives a fair representation, by 
a wood-cut, of one side of the well. 

The depression is in the midst of a nearly 
level area; it is nearly circular, 500 to 600 
feet in diameter, with vertical walls, or sides, 
from 30 to 40 feet downwards to the head 
of a talus slope extending to a circular pool 
of water, said to be of unfathomable depth. 

The popular theory of the origin of this 
cavity and well in the plain is that it is vol- 
canic; a crater, like a pit-crater. While 
there is a resemblance in form to a pit-crater 
there is no other point of resemblance. There 
are no voleanic rocks or traces of lava, except 
numerous broken metaltes left by the ancient 
cliff-dwellers who once dwelt in the cavernous 
spaces in the limestone walls around the pool. 
The water is not stagnant, it flows out by a 
subterranean channel to the adjoining valley 
of Beaver Creek, from which, probably, the 
supply is received at some more remote point 
above. 

This depression is evidently the result of 
caving-in, a falling down, of the roof of a 
cavern formed by running water in the nearly 
horizontal limestone strata.’ Most of the 
débris of the former roof which was engulfed 
in the cavern has no doubt been largely dis- 
solved and washed away by the flowing water. 

The existence of once inhabited rooms, or 
chambers, around the well in the overhanging 
limestone cliffs, and also of extensive ruins 
of stone buildings above, around the borders 
of the depression, confirms the other evidences 
of the great antiquity of the well. 

There are other peculiar basin-shaped de- 
pressions in the general surface in the vicinity 
of Flagstaff and Walnut Creek in Coconino 
County whose origin may be similarly ex- 
plained or, perhaps, referred to the solvent 
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action of surface waters sinking or percolating 
downwards through calcareous strata to some 
subterranean channel, or by subterranean 
streams. 

The peculiar depressions in the soil of the 
lead and zine region of Wisconsin, often seen 
at intervals along certain lines upon the sur- 
face, may be similarly accounted for. They 
indicate the downward flow of solvent waters 
to and along the ‘ crevices’ in the horizontal 
limestones and thus are indicative of lodes 
or of ore to the miners. 

The foregoing described phenomena suggest 
that the remarkable crater-like cavity known 
as ‘Coon Butte Crater’ may have similarly 
originated. This suggestion is made with 
some reluctance, inasmuch as I have not 
studied the locality. But it seems as if all 
the conditions so well and fully described by 
Mr. D. M. Barringer, and Mr. Tilghman, in 
their memoirs (Proceedings of the Academy 
of Natural Sciences of Philadelphia, Decem- 
ber, 1905) may be explained upon the hy- 
pothesis of a sink or downward flow of surface 
(meteoric) water carrying away by solution 
the lime of the caleareous sandstone, reducing 
its volume, or forming cavernous spaces, which 
permitted the upper unsupported beds to fall 
in. Such solvent action would leave the 
silica of the calcareous sandstone in a divided 
pulverulent condition, much as it is found, 
with here and there portions with less lime or 
less decomposition. The subsidence of the 
area would carry down with it any meteoric 
fragments which were on the surface or in the 
soil, and to considerable depths. 

The numerous masses of iron oxide or 
‘magnetite,’ as described, are doubtless the 
residual fragments of siderolites originally 
highly charged with nodules of sulphides and 
phosphides, and probably with chlorine. The 
continuous oxidation and exfoliation of some 
meteorites, even when protected from the ele- 
ments in museums, are familiar examples. 

Wo. P. Brake. 


QUOTATIONS. 
THE HUXLEY LECTURE. 


Proressor Ivan Petrovirch Pawtow, the 
celebrated professor of physiology at the Uni- 
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versity of St. Petersburg, delivered the Hux- 
ley lecture at Charing Cross Hospital on 
October 1. The function took place in the 
out-patient hall of the hospital, which was 
crowded with an enthusiastic audience. The 
professor was welcomed on his arrival in a 
small room adjoining the hall by an informal 
reception committee, consisting of Lord Kil- 
morey (chairman of the hospital), Sir A. 
Riicker, Professor Starling, Dr. Pavy, Pro- 
fessor Gotch, Dr. W. V. Bayliss, Dr. Mott, 
Mr. Waterhouse and Dr. Bosanquet. When 
Professor Pawlow was conducted into the hall 
by Lord Kilmorey, the reception accorded to 
the eminent physiologist was so hearty that 
it seemed to take him by surprise. In a few 
words Lord Kilmorey introduced the lecturer 
to the audience, and Professor Pawlow then 
proceeded to deliver his address. He spoke 
in German, and took for his subject the scien- 
tific investigation of the psychical faculties 
or processes in the higher animals. At the 
conclusion of the address Sir A. Riicker, prin- 
cipal of the University of London, moved a 
vote of thanks to Professor Pawlow. He as- 
sured him that the interest in his address was 
not confined to the walls of Charing Cross 
Hospital, but the University of London as a 
whole was delighted to welcome so distin- 
guished a representative of Russian science. 
Professor Starling, in seconding the vote of 
thanks, said that the address bore out the old 
statement as to the close connection that ex- 
isted between the advance of science and the 
advance of methods at the disposal of scientific 
investigators. Great strides had been made 
in the science of physiology by the introduc- 
tion of anesthetics which had abolished pain 
from the physiological laboratory. The use 


of anesthetics necessitated the introduction of — 


abnormal conditions into an experiment, but 
Professor Pawlow had now taught them how 
to experiment on the living animal in perfect 
physiological condition without pain, without 
anesthetics, and without even discomfort. 
Lord Kilmorey formally expressed the thanks 
of the meeting to Professor Pawlow, who re- 
plied in a few words suitably acknowledging 
the compliment.—The British Medical Journal. 
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ASTRONOMICAL NOTES. 


THE POTSDAM PHOTOMETRIC DURCHMUSTERUNG. 

Votume XVI. of the Publikationen des 
Astrophystkalischen Observatoriums zu Pots- 
dam has just been issued. It contains the 
fourth and last zone of the photometric Durch- 
musterung, which has been carried on by 
Miiller and Kempf during the last twenty 
years, of which the first volume appeared in 
1894. It includes all stars in the northern 
heavens of the magnitude 7.5, and brighter, 
and forms a most important addition to the 
photometry of the stars. — 

Although the great discordance among the 
various estimates of brightness made some 
sort of exact measurements a necessary step 
in the advancement of astronomy, but little 
progress had been made until a quarter of a 
century ago. The first volume of the Harvard 


photometry, begun in 1879, was published in 


1884, and the Uranometria Oxoniensis ap- 
peared in 1885. 

The Durchmusterung of Miiller and Kempf 
comes opportunely, since it gives measure- 
ments of great precision, and throws light on 
the results obtained by earlier observers. It 
is of the greatest importance, not only to 
reduce the accidental errors as much as pos- 
sible, a result which has probably been ac- 
complished by Miiller and Kempf, but, espe- 
cially, to show whether the systematic errors, 
which are inseparable from such investiga- 
tions, are so small as to make the results 
trustworthy. 

The work of Pritchard at Oxford was car- 
ried on with a wedge photometer; that of 
Pickering at Harvard with polarization pho- 
tometers in which a polar star is compared 
directly with all the stars whose magnitudes 
are to be determined; the observations of 
Miiller and Kempf have been made with pho- 
tometers of the Zéllner type, in which, by 
means of an artificial star, the stars to be 
measured are compared indirectly with various 
well-distributed standard stars whose mag- 
nitudes have been determined with all possible 
care. 

The work of the Potsdam astronomers was 
arranged in four zones extending from the 
equator to the north pole of the sky. The 
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authors take advantage of the completion of 
the last zone to make a discussion of their 
results, and a comparison between them and 
the determinations of other astronomers, a 
brief synopsis of which follows. 

Systematic Differences in the Potsdam Ob- 
servations.—Small systematic differences ap- 
pear between the two observers, and between 
the photometers which they employed. For a 
mean interval of 0.43 magnitude the mean 
difference in brightness of two stars, with 
photometer C1, is smaller by 0.02 when meas- 
ured by M than by K. With photometer D 
a difference of 0.01 was found for a measured 
interval of 0.28. 

Differences also appear between the observa- 
tions of the fundamental stars and those of 
the zones. Taking all four zones together a 
mean difference of 0.49 magnitude was meas- 
ured less by 0.030 in the zone observations 
than in those of the fundamental stars, when 
photometer Cl was used, and less by 0.007 
for photometer D. On the assumption that 
this quantity increases according to the meas- 
ured difference, this corresponds to a differ- 
ence of 0.061 for a full magnitude for pho- 
tometer Cl, and to 0.018 for D. The latter 
instrument apparently gives results of slightly 
greater precision. A comparison of the dif- 
ferent photometers also shows small differences 
for both magnitude and color. 

For the determination of the differences 
between M and K, as affected by magnitude 
and color, a discussion is given of all except 
the fundamental stars. They are placed in 
four groups, white, yellowish white, whitish 
yellow, yellow and deeper shades. For all, 
M—K=>—0.03 magnitude. This result 
agrees well with that of the third zone, but 
is somewhat at variance with that of the first 
zone, where the difference was + 0.02. In the 
estimation of color intensities no significant 
differences appear. 

The precision attained is indicated by a 
comparison of the measurements of 2,485 
stars, which were observed by both M and K. 
These give a mean difference between the 
observers of +0.11 magn. The probable 
error of a single observation is + 0.052, and 
for a catalogue value based on two evenings’ 
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observations, + 0.037. There seem to be no 
marked differences in these values as influ- 
enced by magnitude or color. 

Comparison between the Potsdam Measure- 
ments and the Bonn Estimates.—The compari- 
son with the estimated magnitudes of the 
Bonn Durchmusterung (BD) presents some 
curious features. For naked-eye stars of all 
colors, a magnitude by the BD corresponds 
to 0.9035 of the Potsdam scale, while for the 
fainter stars the corresponding value is 1.0566. 
The logarithms of these quantities are 0.361 
and 0.423. The corresponding values for the 
three preceding zones were 0.329, 0.362, 0.366 
for bright stars and 0.400, 0.457, 0.484 for 
faint stars. The variations in these quanti- 
ties seem pretty large. 

When taken with respect to color, the dif- 
ference, Potsdam — BD, decreases systematic- 
ally from + 0.41 for white stars to —0.01 
for yellow stars. This difference, Potsdam — 
BD, shows also a marked but systematic varia- 
tion according to the declination of the stars. 
This, however, might perhaps be explained by 
a large atmospheric absorption at Bonn, for 
which no correction was applied. 

Comparison between the Determinations at 
Potsdam, Harvard and Oxford—The Harvard 
values used are those of volumes XIV. and 
XXIV. These are referred to as Pickering I. 
and Pickering II. Later volumes of the Har- 
vard photometry will be discussed at another 
time. Tables are given showing the system- 
atic mean differences, Potsdam —PTI., Pots- 
dam — PII. and Potsdam — Pr (Oxford), for 
the zone in question, and a special table giving 
the individual cases in which the differences 
amount to half a magnitude, or more. The 
number of such cases is small, one for PI. 
and five for PII. and Pr. This number is 
less than in preceding parts of the work, which 
is explained by the authors as due to the fact 
that both at Harvard and at Oxford the pole- 
star was the standard of comparison, and that 
errors would naturally be fewer in this zone, 
60°-90°, which lies near the pole-star. 

These tables are followed by others giving 
the results for all four zones combined. Since 
the systematic differences are practically the 
same for all four zones, an inspection of the 
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final means will be sufficient. These differ- 
ences can best be shown by the following brief 


table: 

& 
While ... +0, 25 |+-0.29 | +-0.29 | +-0.23 | +-0. 26 
Yellow white..... +-0. 26 |-+-0. 25 |+-0.21 |-+-0.20| +-0.23 
White yellow.....|-+-0.11 |+-0.09 + 0.02} +0.06 | +0.07 
Yellow, etc......+. —0.05 |—0.04|—0.09 |—0.07 | —0.06 


The most striking feature shown in this 
table is the remarkable accordance in the mean 
results at Bonn, Harvard and Oxford. In 
each case there is a positive difference of about 
a quarter of a magnitude for white stars, and 
this quantity diminishes systematically to a 
small negative value for the yellow-red red 
stars. The systematic differences between the 
Bonn, Harvard and Oxford catalogues are in- 
appreciable. In all cases Potsdam makes the 
white stars fainter and the red stars brighter 
than the other three observatories. Between 
these two extremes, however, somewhere be- 
tween the whitish-yellow and yellow stars, the 
differences disappear. The differences seem 
difficult of explanation. On the one hand, we 
have Potsdam with two observers and with 
Zéllner photometers, and on the other hand, 
Bonn, Harvard and Oxford, with eight ob- 
servers and photometers of several kinds. The 
differences concerned are small, however, and 
it may well be regarded as remarkable that the 
color seale of the different catalogues should 
agree so closely that for stars of one color 
the differences are positive, and for those of 
another color, negative. 

Another relation is shown by arranging the 
observations with regard to magnitude. We 


may use for illustration Potsdam—PI. It. 


is thus found that the scale of magnitude of 
the Harvard photometry lies, for stars of dif- 
ferent color, on both sides of that of the Pots- 
dam scale. For white stars a full Harvard 
magnitude equals about 1.05 of the Potsdam 
scale; for yellowish-white, 1.03; for whitish- 
yellow, 1.01; and for yellow and red stars, 
0.94; and for all, about 1.00. Taking into 
consideration the systematic differences which 
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are found in the results of a single observatory 
by different observers and instruments, as 
shown in the present discussion for Potsdam, 
and also the known influence of the Purkinje 
phenomenon, the differentes of scale between 
Potsdam and Harvard are surprisingly small. 


Soton I. Bamey. 
HARVARD COLLEGE OBSERVATORY. 


BOTANICAL NOTES. 
BOTANY IN THE ST. LOUIS CONGRESS OF 1904. 


A LITTLE more than two years ago in the 
Congress of Arts and Science of the Uni- 
versal Exposition at St. Louis a considerable 
number of botanical papers were read which 
are now given wider publicity by being printed 
in the fifth volume of the published proceed- 
ings of that notable meeting. The following 
papers on botanical subjects are printed in 
this volume: ‘Development of Morphological 
Conceptions,’ by Professor John M. Coulter; 
‘A Comparison between Natural and Arti- 
ficial Selection,’ by Professor Hugo de Vries; 
‘Plant Morphology,’ by Professor Frederick 
O. Bower; ‘The Fundamental Problems of 
Present-day Plant Morphology,’ by Professor 
Karl F. Goebel; ‘The Development of Plant 
Physiology under the Influence of the Other 
Sciences,’ by Professor Julius Wiesner ; ‘ Plant 
Physiology—Present: Problems,’ by Professor 
Benjamin M. Duggar; ‘The History and 
Scope of Plant Pathology,’ by Professor Joseph 
©. Arthur; ‘ Vegetable Pathology, an Eco- 
nomic Science,’ by Merton B. Waite; ‘ The 
Position of Ecology in Modern Science,’ by 
Professor Oscar Drude; ‘The Problems of 
Ecology,’ by Professor Benjamin L. Robinson ; 
‘ Relations of Bacteriology to Other Sciences,’ 
by Professor Edwin O. Jordan; ‘Some Prob- 
lems in the Life-history of Pathogenic Micro- 
organisms,’ by Professor Theobald Smith. To 
these may be added the two more general 
papers— The Recent Development of Biology,’ 
by Professor Jacques Loeb, and ‘ The Problem 
of the Origin of Species,’ by Professor Charles 
O. Whitman, and the brief introductory ad- 
dresses by Professor Charles R. Barnes (plant 
physiology) and Professor Charles E. Bessey 
(plant pathology). Nor are these all that will 
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prove of much direct interest to the scientific 
botanist, who will find much that he can ap- 
ply to his own science in Professor Charles B. 
Davenport’s ‘ Animal Morphology in its Rela- 
tion to Other Sciences,’ Professor Alfred M. 
Giard’s ‘Present Tendencies of Morphology 
and its Relations to the Other Sciences,’ Pro- 
fessor Oskar Hertwig’s ‘ Advances and Prob- 
lems in the Study of Generation and Inherit- 
ance,’ Professor William K. Brooks’s ‘ Indi- 
vidual Development and Ancestral Develop- 
ment,’ Professor William E. Ritter’s ‘Place 
of Comparative Anatomy in General Biology’ 
and Professor Yves Delage’s ‘ Comparative 
Anatomy and the Foundations of Morphology.’ 

These stately volumes are issued by Hough- 
ton, Mifflin & Company, which is a sufficient 
guarantee of their excellence in type, paper 
and presswork. 


TWO AND THREE PISTILS IN CASSIA CHAMAECRISTA. 


In the autumn of 1905 I chanced to find a 
single flower of Cassia chamaecrista with two 
pistils (carpels), one of normal size and the 
other much smaller, so small in fact that its 
ovules had not developed. A few days later 
while out with a party of students I directed 
their attention to what I had found, and sug- 
gested that they hunt for similar cases of two 
pistils in a flower. It proved not to be a 
difficult task to find such cases, and in most 
of those found, both pistils were of normal 
size. A considerable number of these twinned 
pistils were secured, and preserved for further 
examination. They appeared to be normal 
in every particular. I was especially inter- 
ested in the discovery of two cases in which 
there were three pistils in each flower. In 
one of these cases the three pistils were of 
approximately equal size. 

If we are right in thinking that the Caesal- 
piniaceae have probably been derived from 
Rosaceae by a reduction in the number of 
earpels (along with other floral modifications) 
we have in these cases of two and three carpels 
a reversion to the polycarpellary type. It be- 
came interesting to know whether these cases 
were sporadic, or whether there was a tend- 
ency in these plants to produce more than one 
earpel. Accordingly, I visited this year the 
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station where we found the two- and three- 
carpelled flowers last year, and again found a 
considerable number of flowers with two car- 
pels. None was found with three carpels, 
though this may have been due to the fact that 
the search was not as prolonged as last year, 
It is evident, however, that in this particular 
colony of these plants there appears to be a 
tendency to produce bicarpellary flowers. 


ENGLER’S PFLANZENREICH. 


Tue twenty-third and twenty-fourth Heften 
of Engler’s ‘Pflanzenreich’ are devoted re- 
spectively to the Halorrhagaceae (by A. K. 
Schindler) and the Aponogetonaceae (by K. 
Krause). In the treatment of the first, the 
author excludes Hippuris, usually included in 
this family, regarding it as more nearly related 
to the Santalaceae. Seven genera are retained, 
viz., Loudonia (with 3 Australian species) ; 
Halorrhagis (59 species, mostly Australian) ; 
Meziella (1 Australian species) ; Laurembergia 
(18 species, from New Zealand and Australia 
to tropical Asia, Africa and America); 
Proserpinaca (2 North American species) ; 
Myriophyllum (a cosmopolitan genus of 36 
species); Gunnera (33 species from Africa to 
New Zealand). The second family (Apono- 
getonaceae) is a small one containing but one 
genus (Aponogeton), which includes 22 species 
ranging from Southern Africa to tropical 
Asia and North Australia. In both Heften 
the numerous illustrations are excellent. 

Cuar.es E. Bessey. 

THe UNIVERSITY OF NEBRASKA. 


CHEMICAL ABSTRACTS. 


A YEAR ago an effort was made to secure 
the cooperation of the London Chemical So- 
ciety, the Society of Chemical Industry and 
the American Chemical Society in the publi- 
cation of an abstract journal which should 
cover the whole field of chemistry and which 
should go to the members of each society. A 
plan for such a cooperation was carefully 
worked out and submitted to the two English 
societies, but the Society of Chemical Indus- 
try finally decided that it was impossible for 
them to take part in such a cooperative enter- 
prise. 
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The American Chemical Society has now 
reached a membership of more than three 
thousand, and after a careful consideration of 
the questions involved the council of the so- 
ciety has decided that a set of abstracts should 
be furnished to the members of the society in 
the same manner that this is done by the other 
large chemical societies. The society has ac- 
cordingly undertaken the publication of such 
abstracts in the form of a separate journal, 
which will appear under the name Chemical 
Abstracts, beginning with January 1, 1907. 
The journal will be published semi-monthly. 

The corps of those in charge of the various 
divisions of the journal is already well organ- 
ized and work upon the abstracts has been 
commenced. It is intended to include in the 
journal abstracts of all new work in chemistry 
published in the world after October 1, 1906. 
Chemical patents issued in the United States, 
Germany, France and England after July 1, 
1906, will be included. The abstracts will be 
classified under the following divisions, the 
selection of abstractors and the oversight of 
each division being placed in the hands of the 
persons named: 

Apparatus: W. H. Walker. 

General and Physical Chemistry: G. N. Lewis. 

Photography: L. H. Friedburg. 

Electrochemistry: W. R. Whitney. 

Radioactivity: H. N. MeCoy. 

Inorganic Chemistry: Alexander Smith. 

Analytical Chemistry: L. M. Dennis. 

Mineralogical and Geological Chemistry: W. F. 
Hillebrand. 

Metallurgy: J. w. Richards, Henry Fay. 

Acids, Alkalies and Salts: T. L. Briggs. 

Glass and Pottery: G. E. Barton, Albert V. 
Bleininger. 

Cements and Mortars: Harry Drew. 

Fuel, Gas, Coke: J. D. Pennock. 

Organic Chemistry: M. T. Bogert. 

Petroleum, Asphalt, Turpentine, Wood Prod- 
ucts: 8. 8S. Sadtler. 

Cellulose, Paper: A. D. Little. 

Explosives: C. E. Munroe. 

Dyes, Textile Fabrics, Bleaching, Inks: L. A. 
Olney. 

Pigments, Resins, Varnishes, India Rubber: A. 
H. Sabin. 

Fats, Fatty Oils and Soap: Wi. D. Richardson. 

Sugar, Starch and Gum: C. A. Browne, Jr. 
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Leather, Glue: J. H. Yocum. 

Biological Chemistry: L. B. Mendel. 

Foods: W. D. Bigelow. 

Nutrition: C. F. Langworthy. 

Water, Sewage, Disinfectants, Insecticides: L. 
P. Kinnicutt. 

Fermented and Distilled Liquors: Robert Wahl. 

Pharmaceutical Chemistry: A. B. Stevens. 

Soils and Fertilizers: F. P. Veitch, J. H. Pettit. 

Patents: W. H. Seaman. 


In order to cover the expense of the new 
publication the dues of the society will be 
increased from five to eight dollars per year. 
It is expected for the first year or two at least 
the cost of the abstract journal will be con- 
siderably greater than the increased receipts 
from dues, but the vote of the society upon 
the matter has given evidence of such a strong 
desire for the establishment of the journal 
that it is hoped that the increase in member- 
ship will be sufficient to support the enterprise 
financially within a very few years. 

The Journal of the American Chemical 
Society will be continued and will contain 
original articles, book reviews and reviews of 
recent progress in the various fields of chem- 


istry. 


SCIENTIFIC NOTES AND NEWS. 


Dr. Cu. Warpett Stites, of the Public 
Health and Marine Hospital Service, has been 
named one of the experts to be sent to Ger- 
many to investigate customs tariff complaints. 

THE sum of about $5,000 has been sub- 
scribed for the foundation for the advance- 
ment of geographical study in honor of Dr. 
von Neumayer. 

Dr. Orro Biircuul, professor of zoology at 
Heidelberg, has been elected an associate of 
the Royal Academy of Belgium. 

Dr. Herrich Bruns has celebrated the 
twenty-fifth anniversary of his directorship 
of the Leipzig Astronomical Observatory. 

Dr. WitHELM professor of anat- 
omy at Berlin, and secretary of the Berlin 
Academy of Sciences, has celebrated his 
seventieth birthday. 

Dr. L. A. Bauer, assisted by Messrs. P. 
H. Dike and E. H. Bowen, of the Depart- 


-ment of Terrestrial Magnetism of the Carnegie 
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Institution, of Washington, during September 
and October determined the three magnetic 
elements (declination, dip and intensity) at 
70 stations in the portion of Canada bounded 
by the parallels of latitude 42° and 49° and 
the meridians of longitude 65° and 105° west. 
In this region very few observations had pre- 
viously been made. With the completion of this 
work it is now possible to extend the magnetic 
maps for the United States up to the forty- 
ninth parallel across the entire continent. 
The standard magnetic instruments of the 
Toronto Magnetic Observatory were likewise 
compared with those at the Cheltenham Mag- 
netic Observatory, making it possible thereby 
to reduce all the magnetic work in the 
United States and Canada to the same stand- 
ard. Through the courtesy of Professor 
Stupart, director of the Canadian Meteorolog- 
ical Service, the Toronto Magnetic Observa- 
tory, situated at Agincourt, was made avail- 
able as the base station for the work under- 
taken by the Carnegie Institution. 

Proressor Savas, of the University of 
Athens, has recently visited the Liverpool 
School of Tropical Medicine with view to ob- 
taining information in regard to the extermi- 
nation of mosquitoes. It is said that in a 
Greek population of 2,500,000 there were, 
last year, 960,000 cases of malaria. 

Four members of the faculty or Wells Col- 
lege have been given leave of absence for the 
year 1906-7: Professor J, W. Frelev (physics), 
Professor Dolson (philosophy), Professor Van 
Benschoten (mathematics) and Professor Ver- 
nette L. Gibbons (chemistry). 

Dr. A. Backuaus, professor of agriculture 
at Kénigsberg, has been given leave to absence 
for four years, to become director of the agri- 
cultural school in Montevideo, Uruguay. 

Dr. Cooper Curtice has resigned from the 
Rhode Island College to take up work in the 
Bureau of Animal Industry in connection 
with the eradication of the Texas fever tick. 

Dr. T. J. Heavies has been appointed ento- 
mologist at the New Hampshire College. 

F. A. Ports, B.A., of Trinity Hall, has been 
appointed assistant to the superintendent of 
the Museum of Zoology, Cambridge 
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Dr. A. WASSERMANN has been made director 
of one of the departments of the Institute for 
Infectious Diseases at Berlin. 

Dr. B. Hacen, of Frankfort, has received 
1,700 Marks from the Bavarian Academy of 
Sciences towards his publication of an atlas 
illustrating the types of heads and faces of 
East Asiatic and Malaysian races. 

THE annual dinner of the New York Asso- 
ciation of Biology Teachers will be held at the 
Tuxedo, Madison Avenue and 59th Street, on 
Friday evening, November 9. Professor E. 
G. Conklin, head of the department of zoology, 
of the University of Pennsylvania, will be the 
guest of the association and will make an ad- 
dress on ‘ Biology and Life.’ 

ProressorR WALTHER NeErNstT, professor of 
physical chemistry in the University of Ber- 
lin, delivered a lecture at the Johns Hopkins 
University, on October 19, before the graduate 
students in physics and chemistry. He gave 
an account of his work on the dissociation of 
water-vapor at high temperatures. 

Proressor Henry FairFigtp OsBorN gave a 
public lecture under the auspices of the New 
York Academy of Sciences at the American 
Museum of Natural History, on October 29, 
his subject being ‘ The Collection of Extinct 
Elephants in the American Museum.’ 


Dr. D. Ranpatt Maolver, of Oxford, gave 
a lecture under the auspices of the American 
Ethnological Society at the American Museum 
of Natural History, on October 29, on ‘ The 
Ethnology and Archeology of North and South 
Africa.’ 

Tue Swiney lectures on geology in con- 
nection with the British Museum of Natural 
History will be given this year by Dr. R. F. 
Scharff. The course of twelve lectures, which 
begins on November 5, has as its subject ‘ The 
Geological History of the European Fauna.’ 

THE graduates of the classes of ’04, ’05, ’06 
and ’07 of Sibley College, Cornell University, 
will erect a memorial to Robert H. Thurston, 
late director of the college. 

Dr. Joser WEINLECHNER, formerly professor 
seventy-six years. 
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TuereE has been added to the Agassiz Mu- 
seum, Harvard University, a valuable collec- 
tion of Hawaiian fishes, representing 140 spe- 
cies, presented by Sherman F. Denton, of the 
Bureau of Fisheries, 

Mr. J. Ocpen Armour has offered to give 
$5,000 annually, through the International 
Live Stock Exposition, for scholarships to be 
competed for by the state agricultural colleges 
at the live stock exhibitions. 

Tue Middlemore prize of the British Med- 
ical Association will be awarded in 1907 for 
an essay on Ophthalmia Neonatorum. 


Tue twenty-fourth annual congress of the 
American Ornithologists’ Union will convene 
in Washington, D. C., on Monday, November 
12, at 8 p.m. The evening session will be de- 
voted to the election of officers and the trans- 
action of other routine business. The meet- 
ings open to the public and devoted to the 
reading and discussion of scientific papers will 
be held in the lecture hall of the United States 
National Museum, beginning on Tuesday, 
November 13, at 11 a.M., and continuing for 
three days. 

Ar the recent Stuttgart meeting of Ger- 
man Men of Science and Physicians a So- 
ciety of German Neurologists was organized. 


Tue German Astronomical Society met this 
year at Jena, on September 11 and the fol- 
lowing days, with an attendance of more than 
sixty members. The meeting next year will 
be in Vienna. 

The Experiment Station Record states that 
the eighth International Congress of Agri- 
culture will be held at Vienna, Austria, May 
21-25, 1907. The previous congresses were 
held at Paris, 1889; The Hague, 1891; Brus- 
sels, 1895; Budapest, 1896; Lausanne, 1898; 


Paris, 1900 and Rome, 1903. A pamphlet has. 


been issued giving the organization, regula- 
tions and program of the forthcoming con- 
gress. This contains the subjects for dis- 
cussion of each of the eleven sections in which 
the congress is to be divided. All reports 
intended for the congress should be sent to the 
executive committee before December 1, 1906. 
Persons desirous of becoming members should 
notify the executive committee and pay the 
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membership fee of 20 kronen ($4) before 
March 31, 1907. The secretary of the execu- 
tive committee is Professor Josef Hiusler, 
Vienna, Austria, I. Schauflergasse 6. 

THe French Geographical Society has or- 
ganized a mission to West Africa to study 
the sleeping sickness in the French Congo. 
A central laboratory will be established in 
Brazzeville. The sum of $40,000 has been 
collected for this work. 


THE magnetic survey yacht Galilee of the 
Carnegie Institution of Washington returned 
to San Diego, California, on October 20, 
having successfully concluded under the com- 
mand of Mr. W. J. Peters since March 2 a 
cruise of 20,000 miles, embracing San Diego, 
Fanning Island, Samoan Islands, Fiji Islands, 
Marshall Islands, Guam, Yokohama and re- 
turn to San Diego. The accident to the 
Galilee at Yokohama, already noted in this 
journal, proved not to be as serious as at first 
appeared, so that the vessel was able to leave 
Yokohama on September 6, the trip to San 
Diego having been made in forty-four days, 
or at an average rate of about 115 miles a 
day. Mr. Peters’ assistants were Messrs. J. 
P. Ault and J. C. Pearson, magnetic observers, 
and Dr. H. E. Martyn, surgeon and recorder. 
The sailing master as in the cruise of 1905 


was Captain J. T. Hayes. The two cruises 


of 1905 and 1906 of this vessel have already 
furnished sufficient data for the revision of 
the present magnetic charts of the North Pa- 
cific Ocean. In order to obtain some results 
as soon as possible in the other oceans, it is 
now proposed to send the vessel shortly on the 
following cruise: San Diego, Valparaiso, Rio 
Janeiro, Washington, D. C., and from thence 
return to the Pacific Ocean by way of Cape 
of Good Hope and the Philippines. 


Tue University of Colorado had two parties 
in the field during the past summer, engaged 
in the study of the geology and natural his- 
tory of parts of the state. One, in charge of 
Mr. Junius Henderson, the director of the 
museum, traveled northeastward from Boulder 
by wagon, covering a distance of about 400 
miles. The country visited is the dry plain 
region of northeastern Colorado. Valuable 
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collections were obtained, some of the material 
being new to science. Visits were made to a 
number of the type localities of fossils. A 
good series of photographs was made to illus- 
trate the topography and vegetation of the 
region. Professor T. D. A. Cockerell con- 
ducted an expedition to Florissant, Colo., 
where he obtained a valuable series of fossil 
insects and plants from the Tertiary lake- 
beds of that vicinity. A beginning of such a 
collection for the University of Colorado was 
made the year before, but at that time com- 
paratively few specimens were obtained. The 
revival of interest in the fossils of Florissant 
is auspicious. Some of the known species 
have never been described, others have been 
improperly referred to European species from 
which they are distinct. The university has 
issued a pamphlet containing brief articles in 
popular language describing the geology, bot- 
any and paleontology of the Florissant region. 

The Bulletin of the American Geographical 
Society states that the Service Géographique 
de Armée, to which is entrusted the topo- 
graphic survey work of the country, is making 
excellent progress with the new map of 
France in eight or nine colors, which is being 
published on the seale of 1:50,000. The sur- 
veys are being conducted in the field on a 
seale of 1:10,000 in regions of moderate re- 
lief and of 1:20,000 in mountainous regions. 
Surveys on these scales are to form the basis 
of the new cartography of France. It is 
probable that the next publications will be 
maps of the environs of the other large cities 
of the country. It is estimated that the cost 
of producing the entire map will be $6,000,000; 
and as the appropriations thus far voted are 
small, it is likely that the progress of the map 
will be slow. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Tue Georgia legislature has appropriated 
$100,000 to erect and equip a building for 
the Agricultural College. 

Tue New York State College of Agricul- 
ture at Cornell University has received a gift 
of $30,000 for the foundation of six agricul- 
tural scholarships. Tuition in the college is 
free to students from New York State, and 
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the scholarships will be a substantial help 
toward living expenses. 

Tue University of Florida, in accordance 
with plans determined upon a year ago and 
mentioned in Science, October 13, 1905, has 
been removed during the summer from its 
former location at Lake City to new grounds 
and new buildings at Gainsville, Fla. The 
school year opened at the new location on 
September 26. The new grounds comprise a 
tract of five hundred acres just outside the 
city limits of Gainsville. Two three-story 
brick buildings have been completed, one 300 
feet long by 30 feet wide, the other 240 feet 
long by 30 wide; a one-story brick building 
has been put up also to serve as shop; experi- 
ment station, barns and greenhouse are in 
process of construction. 


Tue senate of Oxford University on Oc- 
tober 25 adopted, by 206 to 169 votes, the 
recommendations of the special board for 
mathematics, involving the abolition of the 
publication of the names of students in the 
mathematical tripos in the order of merit. 
There will consequently hereafter be no senior 
wrangler. 

Proressor L. B. Jupson, professor of horti- 
culture in the University of Idaho, has been 
appointed assistant professor of horticulture 
in Cornell University, to take charge of sub- 
tropical pomology with some related courses, 
He has spent the past six weeks in traveling 
on the Pacific coast and the gulf states, and 
will assume his duties in Cornell: on No- 
vember 1. 

Tue following instructors have been ap- 
pointed in the Michigan Agricultural College: 
William E. Lawrence, botany; J. R. Kelton, 
zoology; E. N. Bates and W. L. Lodge, phys- 
ies; F. J. Kayfmann, Arthur J. Clark and 
Herbert S. Bailey, chemistry; Jos. H. Taylor 
and W. B. Wendt, civil engineering; H. F. 
Schmidt and J. A. Palson, mechanical engi- 
neering. 

Dr. Hetwrich Rusens, professor of physics 
in the Berlin Technical Institute, will for the 
present assume the direction of the physical 
laboratory in succession to the late Professor 
Paul Drude. 
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